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ABSTRACT

In its primary mode of operation the 60-ft X-band antenna at NRL's
Microwave Space Research Facility is positioned by means of a digital con-
trol system, the Navy Antenna Computer Tracking and Command (NACTAC)
system. Both hardware design and software programming of the NACTAC
system are operator oriented with respect to the manner in which require-
ments are defined and control is exercised.

Operating procedures for the NACTAC system can be separated into
operator data entry to the NACTAC program via the typewriter at the com-
puter console and operator actuation of switches at the main antenna control
console. Source data may be entered by the operator at any time prior to its
use and can include information on sites, frequencies, refraction, satellites,
the sun, the moon, planets, and stars. Following the entry of source data,
the operator then directs the system via the switches at the main control
console. The operator can designate a fixed antenna position in coordinates
of azimuth~elevation or right ascension-declination. Alternatively, he may
select program tracking of some satellite or celestial object. Time offsets
and angular offsets can be entered by the operator through thumbwheel
switches on the controlconsole for situations which require operator correc-
tion of the programmed tracking path, With the exception of certain cases,
the operator may choose elliptical or spiral scan acquisition sequences cen-
tered around a program tracking point or designated fixed positions. Scan
velocities and other parameters are controlled through thumbwheel switches
on the control console. When a signal from either of two receivers is avail-
able during an operator-selected scan, a momentary acquisition will cause
control to be transferred to a series of computer-controlled procedures
leading to acquisition and automatic tracking. A variety of displays continu-
ously available to the operator at the control console further enhances his
ability to maintain effective control.

System operating procedures are described in detail. They include com-
puter startup, loading of the NACTAC system program, computer-operator
dialogues for entering NACTAC source data, operator-designated selections
available from the main control console, NACTAC diagnostics, data card for-~
mats, and computer shutdown procedures.

PROBLEM STATUS

This is a final report on one phase of the NRL Microwave Space Research
Facility. Work on other phases is continuing.

AUTHORIZATION

NRL Problem R01-36
Project XF 48222001

Manuscript submitted April 2, 1970.



THE NRL MICROWAVE SPACE RESEARCH FACILITY

Operating Procedures of the Computer Control System
for the 60-ft X-Band Antenna

INTRODUCTION

To extend the Navy's program in satellite communications, a fully steerable 60~foot
X-band antenna system having a Cassegrainian configuration (Fig. 1) is now in operation
at NRL's Microwave Space Research Facility located at Waldorf, Maryland (Fig. 2).
Various aspects of the Waldorf antenna system have been discussed at length in other
reports on the Microwave Space Research Facility (1,2).

The NRL designed and developed Navy Antenna Computer Tracking and Command
(NACTAC) system is the real-time digital control system for the Waldorf 60-foot X-band
antenna. The NACTAC system consists of both hardware and software elements for dig-
ital control of the antenna and for acquisition of data for processing and display (Fig. 3).
This report, however, is concerned only with the operating procedures for computer
control of the antenna system. As the communications link between the operator and the
antenna, the software programs allow the operator to (a) enter program source data such

Fig., 1 - The Waldorf 60-ft X-band antenna



2 BASS AND TOWNSEND

Fig. 2 - Aerial view of the NRL Microwave
Space Research Facility

as that listed here; (b) designate a fixed antenna position; (c¢) select program tracking of
a satellite of celestial object; (d) generate spiral or elliptical scans centered on fixed or
program tracking points; (e) execute any one of a series of acquisition sequences, which,
on acquisition, transfer control of the antenna to the automatic tracking mode; (f) enter
program offsets in azimuth, elevation, and time; and (g) display the time, the antenna
position, the position error, or the velocity and data on the local and on one remote site
for an operator-defined source., NACTAC source data may be entered by the operator at
any time prior to its use and can include information on sites, frequencies, refraction,
satellites, the sun, the moon, planets, and stars. The operator may designate a fixed
antenna position in coordinates of azimuth and elevation or right ascension and declina-
tion. Alternatively, he may select program tracking of some satellite or celestial object.
To do this, the operator need only designate the source for which the data are desired,
and the program will compute the object position in real time from such data as orbital
elements and Naval Observatory data. When the antenna is in the digital mode, it will
track the operator-designated program source or any other compatible remote source
the operator selects.

Time offsets in azimuth and elevation can be entered by the operator through thumb-
wheel switches on the control console for situations which require operator correction of
the programmed tracking path. In every case, real-time displays of the antenna position
and the time are provided for the operator. If he so chooses, the operator may also have
the difference between the antenna position and the programmed position displayed or,
with the source object and frequency defined, the source range, range rate, doppler shift,
and free-space attenuation. In the digital mode, the operator may select one of several
scan acquisition sequences centered around the programmed tracking position. With the
exception of certain cases, the operator may choose either spiral or elliptical scans
whose parameters and scan velocities are designated through thumbwheel switches on
the control console., When a signal from either of two receivers is available during an
operator selected scan, a momentary acquisition will cause control to be transferred to
a series of computer-controlled procedures leading to acquisition and automatic tracking.
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The hardware portion of the NACTAC system includes a CDC 924A general purpose
computer having a 16,384 word memory, four magnetic tape units, a card reader, a type-
writer, a line printer, and other standard computer input/output (I/0) devices (Fig. 4).
Control of the antenna is shared between four consoles: the computer console (Fig. 5),
the interface console (Fig. 6), the test control console (Fig. 7), and the main control con-
sole (Fig. 8). Inputs to the system include the standard computer I/0 hardware, thumb-
wheel switches, pushbutton switches, and special antenna interfaces. The lighted push-
button switches do not provide direct control over any interface circuits with the exception
of those controlling the real-time clock. The actuation of these switches is sensed by the
software program to which the computer responds with software control of the associated
light. System outputs associated with antenna control include the standard computer I/0
hardware, digital in-line displays, and interfaces with the antenna servo system.

Fig. 4 - Portions of the CDC 924A computer

Fig. 5 - Computer console
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Fig. 6 - Interface console

Fig. 7 - Test controller console
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Fig. 8 - Main control console

The development and NACTAC system operating procedures were completed after
installation of the computer. As sections of the operating procedures were completed,
they were stored on magnetic tape. New sections, modifications, and corrections could
then be easily made by additions or deletions to the stored information. A new manual
can be made available to the operator in a matter of several minutes. The following
sections of this report are an actual line printer listing of the NACTAC system operating
procedures made at the Waldor{ site from magnetic tape.
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SYSTEM ORGANIZATION

THE NAVY ANTENNA COMPUTER TRACKING AND COMMAND SYSTEM (NACTAC) CONSISTS
BOTH OF HARDWARE AND SOFTWARFE ELEMENTS, THE HARDWARF PORTION OF THE
SYSTEM CONSISTS OF THE FOLLOWING?

) CDC 924A COMPUTER

) FOUR MAGNETIC TAPE UNITS

) LINE PRINTER

) CARD READER

(5) TYPEWRITER

(6) PAPER TAPE READER

(7) PAPER TAPE PUNCH

(8) OTHER STANDARD COMPUTER 1/0 DEVICES

(9) MAIN CONTROL CONSOLE

(10) TEST CONTROLLER CONSOLE

C11) INTERFACE SYSTEM INCLUDING THE INTFRFACF CONSOLEs MULTIPLEXER
A/D CONVERTERs D/A CONVERTERS» AND SYSTEM CLOCKS

(12) ANTENNA SERVO

(13) ANTENNA ENCODERS

C14) RECEIVING AND TRANSMITTING EQUIPMENT

(

(

~ o~~~
£ WN -

I1S) X/Y PLOTTER AND CRT DISPLAYS
16) MISCELLANEOUS CONTROLS AND INTFERRUPTS

THE SOFTWARE PORTION OF THE NACTAC SYSTEM IS CALLED NACSYS., NACSYS HAS
THE CAPABILITY OF OPERATING IN EITHER A REAL TIME OR NON-REAL TIME MOOE.
IN THE NON-REAL TIME MODEs NACSYS CONSISTS OF A BASJIC MONITOR SYSTEM»
GENERAL EXECUTIVE ROUTINES FOR CALLING AND EXECUTIMNG BOTH INTRINSIC AND
EXPLICIT ROUTINESs AND THE INPUT/OUTPUT (1/0) DRIVERS. [INTRINSIC
ROUTINES ARE ENTIRELY SELF-CONTAINED AND PERFORM SUCH FUNCTIONS AS THE
CONTROLs READINGy WRITINGs AND LISTING OF TAPES. EXPLICIT ROUTINES ARE
CALLED FROM A GENERAL LIBRARY MASTER TAPE FOR EXECUTION» AFTER WHICH
CONTROL IS RETURNED TO THE MONITOR PORTION OF NACSYS,  THEREFOREs WHEN IN
NON-REAL TIME MODEs THIS SYSTEM CAN BE COMPARED TG A BATCH PROCESSING
SYSTEM HAVING TYPEWRITER CONTROL.

IN THE REAL TIME MODE» NACSYS IS A MULTI-LEVFELs MULTI~-PROGRAMMEDS
TIME~-SHARED SYSTEM CONSISTING OF FOUR PRIMARY LEVELS WITH FIXED
PRIORITIES UNDER THE CONTROL OF A SPECIAL REAL TIME EXECUTIVE. 1IN
ADDITION TO THESE FOUR PRIMARY LEVELSy THERE ARE ALSO A NUMBER OF SUB-
LEVELS WHICH HAVE NO ASSIGNED PRIORITIES BUT WHICH OPERATE ON A FIRST
COME FIRST SERVED BASIS, IN THE ORDER OF DECREASING PRIORITY» THE
PRIMARY LEVELS ARE ANTENNA CONTROLs ANTENNA PROCESSING» MONITORs AND
DATA PROCESSING, THE BASIC NON-REAL TIME PORTION OF THE SYSTEM
OPERATES ON THE MONITOR LEVEL IN REAL TIME RFTAINING ALL OF THE SYSTEM
CAPABILITIES WITH THE EXCEPTION OF CERTAIN ROUTINES ON THE MASTER TAPE
WHICH ARE ONLY ALLOWED IN NON-REAL TIME OPERATION, THE MONITOR LEVEL
CONTAINS THE GENERAL PROGRAM EXECUTION AREAS FOR NACSYS IN ADDITION TO
THE GENERAL EXECUTIVE CONTROL» SPECIAL INTRINSIC MONITOR LEVFL
NPERATIONSs AND THE STANDARD 1/0 DRIVERS FOR NACSYS., ONLY THE MONITQOR
LEVEL HAS ACCESS TO THE GENERAL LIBRARY TAPES ON THE MASTER TAPE AND THE
STANDARD 1/0 DEVICESs WHICH INCLUDE THE MAGNETIC TAPE UNITSs THE LINE
PRINTERs THE CARD READERsy THE TYPEWRITERs THE PAPER TAPE READERs AND
THE PAPER TAPE PUNCH.

THE FOUR PRIMARY LEVELS ARE ADMINISTERED BY A REAL TIME EXECUTIVE WHICH»
UPON AN EXTERNAL OR INTERNAL INTERRUPT NOT AFFECTING A NON-PRIORITY
CONTROLLED SUB~LEVEL» EXAMINES THE CURRENT STATUS OF EACH OF THE PRIMARY
LEVELS AND DESIGNATES WHICH LEVEL 1S TO BE USED BASED UPON ITS PRIORITY
AND STATUS., BEFORE OPERATING ON THIS LEVELs HOWEVERsy THE PREVIOUS LEVEL
INFORMATION SUCH AS REGISTERSy FAULTS) AND BRANCHING LOCATIONS IS SAVED
AND THE NEWLY DESIGNATED LEVEL INFORMATION IS RESTORED., THE REAL TIME
EXECUTIVE THEN TRANSFERS CONTROL TO THIS LEVEL.
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IN THE REAL TIME MODEs» A COMPREHENSIVE FULLY REENTRANT LIBRARY IS
AVAILABRLE FOR USE BY ANY OF THE FOUR PRIMARY LEVELS. DATA ON UP TO FNOUR
SATELLITESY TWO CELFESTIAL ORJECTSy THREF SITFSs AND THRFFE FREQUENCIFS IS
ALSO AVAILABLE TO ANY OF THE FOUR PRIMARY LEVELS. THIS DATA 1S ENTERED
AND PROCFSSEN 8Y ROUTINFS DFSIGNATED By THE MONITOR LEVEL.

CONTROL LOCATIONS

SEVERAL CONTROL LOCATIONS ARF INVOLVED WITH OPERATION OF THE

DIGITAL CONTROL SYSTEM AT WALDORF., THESF MAY BE BROKEN NOWN INTO
THE FOLLOWING CATEGORIES: THE COMPUTER CONSOLEs TYPEWRITFER)INTERFACE
CONSOLEs TEST CONTROL CONSOLEs AND THE MAIN ANTENNA CONTROL CONSOLE.
THE COMPUTER CONSOLE» TYPEWRITERY AND INTERFACE CONSOLE ARF LOCATED
TOGETHER AND ARE INTENDFED TN BE OPERATED BY ONE PERSON., HEREAFTER»
THE CONTROL LOCATIONS SHALL BE REFERRED TO AS STATIONS, STATION |
WILL BE THE COMPUTER CONSOLE, STATION 2 WILL BE THF TYPEWRITER,
STATION 3 WILL BE THF INTERFACE CONSOLE. STATION 4 WILL BE THF

TEST CONTROL CONSOLE. AND» STATION S WILL BF THE MAIN ANTENNA CONTROL
CONSOLE.,

STATION |s THE COMPUTER CONSOLEs CONTAINS THE NECESSARY SWITCHES AND
DISPLAYS FOR THE OPERATION OF THE COMPUTER. IN ANDITIONs IT CONTAINS
THE PAPER TAPE READER WHEREBY A BOOTSTRAP PROGRAM IS LOADED INTO THE
COMPUTER IN ORDER TO BRING IN THE SOFTWARE NPERATING SYSTEM FROM THE
MASTER MAGNETIC TAPE UNIT.,

STATION 2+ THE TYPEWRITERs 1S THE POINT AT WHICH ALL SUPPLFEMENTARY DATA
REQUESTED FROM THE OPERATOR 1S ENTEREN INTO THE SYSTEM. FOR THIS REASON
THE NAVY ANTENNA COMPUTER TRACKING AND COMMAND SYSTEM (NACTAC) IS
TYPEWRITER ORIENTED. THE OTHER SOURCES OF NDATA INPUT (NOT UNDER DIRECT
HARDWARE CONTROL) INCLUDE THE CARD READER» THE PAPER TAPE RFADFRs ANN THE
MAGNETIC TAPE UNJTS, THESE LAST THREE ARE NOT CONSIDERED AS STATIONS
HOWEVERs SINCE THEY ARE NOT POINTS OF CONTROL.

STATIONS 39 U4 AND S PANFLS ARE COMPRISED OF LIGHTED PUSHRUTTON SWITCHESY
THUMBWHEEL SWITCHESs IN-LINE DISPLAYSy ANDy IN THE CASE OF STATION 3
ONLY, INDICATOR LLAMPS FOR INTERFACE MONITORING, UNIQUE TO STATION 3 ALSO
1S THE NACTAC | DISPLAY WHICH PROVIDES THE RFEAL TIME CLOCK SUBCOUNT
DISPLAY (THE FOUR BINARY BITS PRIOR TO THE SECONDNS COUNT),

THE LIGHTED PUSHRUTTON SWITCHES (WITH THE EXCEPTIOMN OF THE RFAL TIME
CLOCK CONTROL GROUP ON THE STATION 3 AND S PANELS AND THE VARIARLE CLOCK
CONTROL GROUP ON THE STATION 3 PANEL) DO NOT PROVIDE DIRECT CONTROL OVER
ANY INTERFACE HARDWARE, THF ACTUATION OF THESE SWITCHES IS SENSED BY THE
SOFTWARE PROGRAM TO WHICH THF COMPUTER RESPONDS WITH SOFTWARE CONTROL OF
THE ASSOCIATED LIGHT, IN THE EXCEPTED CASE OF REAL TIME CLOCK CONTROL>»
THE PUSHBUTTONS EXERCISE DIRECT CONTROL OVER THE HARDWARE GMT REAL

TIME CLOCK., THE SOFTWARE PRNOGRAM HAS ACCESS ONLY TO THE CLOCK

OUTPUT OF GMT HOURSs MINUTESs SECONDSs AND SUBCOUNT. IT DOES NOT HAVE
ANY CONTROL OVER THE FUNCTIONS PERFORMED BY THE REAL TIME CLOCK SWITCHES?»
ALTHOUGH OTHER CONTROLLING PULSES ARE PRODUCED BY THE HARDWARE GMT CLOCK
FOR CONTROL OF THE SAMPLE AND SUBSAMPLE TIMES.

IN THE CASE OF THE VARIABLE CLOCKs THE SAME FUNCTIONS WHICH ARE PERFNRMED
BY ACTUATING THE PUSHBUTTON SWITCHES AT STATION 3 ARF ALSO CAPABLE OF
BEING PUT UNDER SOFTWARE CONTROL, IN THE LATTER CASE» THE APPROPRIATE
PUSHBUTTON SWITCH AT STATION 3 WILL BE LIGHTFD WHEN THE SOFTWARE PROGRAM
HAS INITIATED SUCH CONTROL.

THE 'INDICATOR LIGHTS AT STATION 3 FOR CHANNELS 3» 4» S» AND 6 PERFORM
FUNCTIONS OF INTERFACE MONITORING, THEY ARE USEFUL PRIMARILY IN THE
PREPARATION AND DEBUGGING OF PROGRAMS? WHILEs AT THE SAME TIMEs THEY
PROVIDE A MEANS OF LOCATING SYSTEM MALFUNCTIONS,
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THE THUMBWHEEL SWITCHES (WITH THE EXCEPTION OF THE GMT REAL TIME CLOCK

AT STATIONS 3 ANND S AND THE VARIABLE TIME THUMBWHEEL SWITCHES AT STATION
3) PROVIDE THE MEANS OF ENTERING CORRESPONDING DATA TO THE SOFTWARE
PROGRAM. THE REAL AND VARIARLE TIME SWITCHES GO DIRECTLY TO HARDWARES
RUT» IN THE CASE OF THE GMT CLOCKy NO OVERLAPPING FUNCTIONS ARF AVAILARALE
THROUGH SOFTWARE PROGRAM CONTROL. FOR THE VARIABLE CLOCKs HOWEVERY
SOFTWARE PRNOGRAM CONTROL NOES EXIST TO PERFORM INENTICAL FUNCTIONS,., THE
SWITCH SETTINGS AT STATION 3 ARE DISPLAYED ON CHANNEL S» THF DISPLAY
REING CONTROLLED EITHER AT STATION 3 OR BY THE SOFTWARE PROGRAM,

ALL OF THE IN-LINE DISPLAYS (WITH THE EXCEPTION OF THE GMT RFEAL TIME
CLOCK) ARE UNDER SOFTWARE PRNGRAM CONTROL, THE GMT CLOCK 1S DIRECTLY A
PART OF THE HARDWARE CLOCK.

START-UP PROCEDURE

A. TURN ON THE COMPUTER POWER WITH THE BLUE SWITCH LOCATED ON THE
COMPUTER CONSOLE. MASTER CLFEAR THE COMPUTER BY FIRST PUSHING THE
MASTER CLEAR LEVER UP AND THEN DOWN,

Bs TURN ON THE INTERFACE EQUIPMENT AS FOLLOWS:

C1) THE WITH COMPUTER/RYPASS SWITCH ON THE WALL BESIDE THE CIRCUIT
BREAKERS WILL UNCONNDITIONALLY TURN ON THE INTERFACE EQUIPMENT
WHEN IT IS IN THE BYPASS POSITION,

(2) THE INTERFACE EQUIPMENT WILL BE TURMED ON WITH THE COMPUTER
WHEN THE WITH CcOMPUTER/BYPASS SWITCH IS IN THE WITH CCMPUTER
POSITION.

Ce TURN ON THE LINE PRINTER MAINTAINING THE FOLLOWING SEQUENCE:

) TURN ON THE PRINTER LOGIC.

) TURN ON THE PRINTER (MOTOR),
3) MASTER CLEAR THE PRINTER,

) TURN ON THE ZERO DISABLE.

) TO ADVANCE THE PAPFR ONE PAGEs THE FORMAT HOME PUSHBUTTON MAY
OPTIONALLY BE USED,

o~~~ o~
NeEON-—-

D. TURN ON THE CARD READER AS FOLLOWS:

) PLACE THE ON LINE=-0OFF LINE SWITCH IM THE ON LINE POSITION,

) TURN ON THE ROW CHECK» ZERO DISABLE,

) TURN ON THE MOTOR POWER.

) THE STOP PUSHBUTTON 1S OPTIONALLY OM OR OFF$ HOWEVERs IN THE ON
POSITIONs THFE CARD READER CANNOT BE ACTIVATED BY THE SOFTWARE
PROGRAM,

~ o~ o~
EWN -

Ee TURN ON THE MAGNETIC TAPE UNITS AS FOLLOWS:

(1) TO APPLY POWER TO THE MAGNETIC TAPE UNITS OPEN THE DOORS AT THE
REAR OF THE TRANSPORT CARINET AND PUSH ALL SWITCHES ON THF POWER
SUPPLY TO THE ON POSITION., THE INDICATOR |LAMP UNDER THE MAIN
POWER SWITCH SHOULD LIGHT, .

(2) PRESS THE SWITCH LOCATED AT THE UPPER LEFT CORNER OF THE LOGIC
CHASSIS IN THE REAR OR THE SWITCH BEHIND THE TAPE UNIT NUMBER
PANEL IN THE FRONT, THE POWER TO THE TAPE UNIT SHOULD
NOW BE ON.

(3) SLIDE THE GLASS FRONT DOOR NOWN TO ITS LOWEST POSITION,

(4) TURN THE FLUTED PLASTIC KNOB ON THE LEFT REEL HUB COUNTER~
CLOCKWISE TWD OR THREE TURNS. SLIDF AN EMPTY TAPE REEL ONTO THE
HUB AND TIGHTEN THE KNOB CLOCKWISE WHILE PRESSING THE REEL
FIRMLY ONTO THE HUB,
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(5) TURN THE KNOB ON THE RIGHT REEL HUB COUNTER-CLOCKWISE. SLIDE
THE TAPE MARKED NACSYS MASTER ONTO THE HUBR SO THAT THE TAPE
UNWINDS FROM THE REFL ON THE RIGHTHAND SINE. TIGHTEN THE KNOB
CLOCKWISE WHILE PRESSING THE REEL FIRMLY ONTO THE HUB.

(6) PUSH THE LOAD ARMS LOCATED OUTSIDE AND BELOW THE TAPE REELS TO
THE UP POSITION,

(7) THREAD TAPE FROM THE SUPPLY REEL AROUND THE SUPPLY LOAD ARM»
UNDER THE TAKE-UP LOAD ARMs AND ONTD THE TOP OF THE TAKg-UP
REEL.

(8) PRESS THE TAPE ONTO THE TAKE-UP REEL THROUGH ONF OF THE OPENINGS
IN THE SIDE OF THE REFELs AND TURMN THE REEL THREFE TURNS TO HOLD
THE TAPE ON THE REEL.

9) SLIDE THE TAPE UNDER THE TAPE HEAD ASSEMBLY.

10) PUSH BOTH LOAD ARMS DOWN,

1) RAISE THE FRONT NOOR.

12) PRESS THE CLEAR SWITCH.

13) PRESS THE HIGH DENSITY SWITCH,

14) PRESS THE LOAD SWITCH ON THE OPERATORS PANEL. TAPE SHOULD NOW
BE DRAWN INTO THE LOOP BOXESs AND THEN ANVANCED UNTIL THE LOAD
POINT MARKER 1S DETECTED. MOTION WILL STOP. THE LOAD POINT
INDICATOR ON THE OPERATORS PANEL WILL LIGHT AND RFMAIN LIGHTEN
UNTIL THE TAPE IS MOVED AWAY FROM THE LOAD POINT BY THE
PROGRAM.

(1S) PRESS THE READY SWITCH.

C16) SET THE NACSYS TAPE UNIT NUMBER TO 1» AND MAKE SURE THAT NO TWO

TAPE UNITS HAVE THE SAME UNIT NUMBER EXCEPT FNOR STANDBY.

(17) REPEAT STEPS (1) THROUGH (15) FOR THE TAPE MARKED CELESTIAL

FILES. DESIGNATE THIS UNIT NUMBER 2 MAKING SURE THAT NO TwWO
UNITS HAVE THE SAME UNIT NUMBER EXCEPT FOR STANOBY.

(
(
(
(
(
(

Fo THE BREAKPOINT THUMBWHEEL SWITCH ON THE COMPUTER CONSOLE MUST BE SET
T0 77777.

Ge ALL OF THE LEVER SWITCHES ON THE COMPUTER SHOULD BE IN THEIR NEUTRAL»
OR CENTERy POSITIONS; HOWEVERy THE PUNCH LEVER SWITCH MAY OPTIONALLY BE
IN THE TAPE SELECT POSITION.

NOTE: THE LEVER SWITCHES SHOULD NFVER BE SNAPPED SINCE THE CONTACT BOUNCE
THUS INTRONUCED MAY GIVE RISE TO ERRORS. INSTEAD» THEY SHOULD BE
MOVED FIRMLY ANN NELIBFRATELY FROM ONE POSITION TO ANOTHER,

He MASTER CLEAR THE COMPUTER BY FIRST PUSHING THE MASTER CLFEAR LEVFR UP
AND THEN DOWN, THIS ORDER SHOULD BE MAINTAINED TO AVOID ANY POSSIRLFE
DIFFICULTIES,

I. PLACF THE MODE LEVER SWITCH IN ITS DOWNWARD POSITION. THE RACKGROUND
LIGHTS ON THE FUNCTION CODE NISPLAY SHOULD BE BLUE.

Je PLACE THE NACSYS BOOTSTRAP PAPER TAPE IN THE PAPER TAPE READER BIN

S0 THAT THE SPROCKET HOLES ARF CLOSEST TO THE INSIDE EDGE OF THE TAPE
READER AND CLAMP IT INTO POSITION, IF IT IS PROPERLY IN THE TAPE READER,
THE TAPE SHOULD MOVE FREELY.

K. THE READER MOTOR SHOULD BE TURNED ON BY PLACING THE READER MOTOR LEVER
IN THE UP POSITION} ANDs ASSUMING THAT THE LFANER OF THE TAPE HAS BEEN
CORRECTLY PLACED IN THE TAPF READER» THE READER LEVFR SWITCH SHOULD BE
PLACED IN THF ASSEMBLY POSITION., THE TAPE WILL ADVANCE UNTIL THE

REANER ENCOUNTERS THE FIRST CHARACTER ON THE TAPE AND THEN STOP. TO
BEGIN READING THE TAPEs THE START-STEP LEVER SWITCH SHQULD RE MOVED To
THE START POSITION, THE TAPE WILL THEN PROCFED TO BE READ INTO MEMORY
UNTIL THE LAST DATA FRAME ON THE TAPE IS ENCOUNTERED.

L. REMOVE THE TAPE FROM THE TAPE REABER AND REWIND IT,
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NOTE: THE TAPE LOADING PROCENURE OUTLINED HFRE MAY BF BYPASSED IF THE
PROGRAM IS ALREADY IN MEMORY,

M. RETURN THE MODE LEVER SWITCH T0 ITS CENTER POSITION AND MOVE THE CLEAR
SWITCH UP,

N, MOVE THE START-STEP LEVER TO THE START POSITION, ONCE THIS HAS BEEN
DONE THE TYPEWRITER WILL BE ACTIVATED AND A REQUEST FOR INPUT DATA WILL
RE MADE.

ASSUMING THAT THIS LAST STEP HAS BEEN REACHENs THE PROGRAM HAS BEEN
SUCCESSFULLY ENTERED INTO MEMORY AND ACTIVATFD. EXCEPT FOR THE SETTING
OF THE GMT CLOCKs ALL OF THE REMAINING DATA REQUESTS WILL RE MAOQE BY THE
PROGRAM,

IFs FOR SOME REASONs THE OPERATOR SHOULD DESTRE TO REINITIATE THE INPUT
REQUEST PROCEDURES WITHOUT DFSTROYING ANY DATA WHICH MAY ALREADY BE IN
MEMORY EXCEPT FOR THE DOATA SOURCE DESIGNATED B8Y THE ROUTINE TRACKs HE
SHOULD START THE PROGRAM FROM PROGRAM ADDRESS 0000{ INSTEAD OF THE
CUSTOMARY PROGRAM ADDRESS 0N000. THE DATA SNURCE FOR PROGRAM TRACK MUST
BE REDESIGNATED. RESTARTING FROM PROGRAM ADNRESS 00000 WILL CLEAR ALL OF
THE RESERVED DATA BLOCKS.

INPUT REQUESTS

ONCE THE PROGRAM HAS BEEN SUCCESSFULLY ENTERED INTO MEMQORY AND ACTIVATED:
THE TYPEWRITER WILL REPLY WITH THE RFQUEST--NACSYS?!, [IF THE OPERATOR
NESIRES A LISTING OF THE DIRECTORY OF PROGRAMSs SUBPROGRAMS»s AND ROUTINES
WHICH MAY BE USED BY NACSYS» HE SHOULP REPLY AS FOLLOWS?

NACSYS? RWND .t
NACSYS: LIST.!

IN EXECUTING THE FIRST REQUESTs TAPE UNIT | WILL REWIND UNTIL IT

COMES TO THE LOAD POINT WHERE IT WILL STOP, THE SECOND REQUEST WILL LIST
ON THE LINE PRINTER THE CONTENTS OF THE FIRST FILE ON TAPE UNIT i,

THE LISTING OF THE DIRECTORY MAY BE REMOVED FROM THE LINE PRINTER RY
ADVANCING THE PAPER WITH THE FORMAT HOME PUSHBUTTON,

THE NAMES ACCEPTABLE AS REPLYS TO THE REQUEST--NACSYSI--ARPF FOUND IN THF
SECOND COLUMN OF THE OIRECTORY, THE LAST COLUMN IN THE DIRFCTORY GIVES
A BRRIEF STATEMENT ON THF FUNCTION OF THE PROGRAMs SUBPROGRAMs OR ROUTINF
CONCFRNEDs AND THE FOURTH COLUMN CONTAINS A TWO CHARACTER ALPHANUMFRIC
CODE WITH THE FOLLOWING IMTERPRETATIONS:

INDICATES A NON-ACCESSABLE ROULINE

INDICATES A NON-REAL TIME ROUTINE

INDICATES A REAL TIME ROUTINE

INDICATES A COMBINATION REAL TIME/NON-REAL TIME ROUTINE
INDICATES AN ABSOLUTELY ADDRESSED ROUTINE

INDICATES A RELOCATARLE ROUTINE

D> WN-=D

A SECONN DIRECTORY CONTAINING INPUT DATA FOR SOMEs RUT NOT ALLy OF THE
PROGRAMS LISTED IN THE SYSTEM DIRECTORY 1S AVAILABLE FROM THE TAPE MARKED
DATA FILES, TO OBTAIN A LISTING OF THIS DIRFCTORYs THE QPFRATOR SHOULD
REPLY AS FOLLOWS?

NACSYS: RWND, 2
NACSYS: LIST.2

IN EXECUTING THE FIRST REQUEST» TAPE UNIT 2 WILL REWIND UNTIL IT COMFS
TO THE LOAD POINT WHERE IT WILL STOP, THE SFCOND REQUEST WILL LIST ON
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THE LINE PRINTER THE CONTENTS QOF THE FIRST FILE ON TAPE UNJIT 2. THE
LISTING OF THE DIRECTORY MAY BE REMOVED FROM THE LINE PRINTFR RY
ADVANCING THE PAPER WITH THF FORMAT HOME PUSHRUTTON. SINCE THE DATA FOR
THFE PROGRAMS LISTED ON THE DATA FILES TAPE IS AVAILABLEs THF OPERATOR
MAY SELECT TAPE INPUT WHEN THE PROGRAM REQUFST--CARD OR TAPFE:--1S MADE.

PRNGRAMy SUBPROGRAMy OR ROUTINE NAMES USED WITH NACSYS CAN BE NO LONGER
THAN EIGHT LOWERCASE ALPHANUMERIC CHARACTERS., [IF THF NAME HAS LFSS THAN
FIGHT CHARACTERSy IT MUST RF TERMINATED WITH A PERIOD} OTHERWISE?Y
TRAILING SPACES MUST BE INSERTED IN ORNDER TO COMPLETE THE NAME,

IN ADDITIONs THE FIRST CHARACTER OF A NAME MyUST BF ALPHABETIC (EXCFPT FOR
SPECIAL CASES)s IF A CARRIAGE RETURN IS EXECUTED BEFORE THF COMPLETION
OF A NAMEs CONTROL WILL Bf RETURNFD TO THE BFGINNING OF NACSYS.

ASSUMING THAT CONTROL HAS BFEN RETURNED TO THE BEGINNING OF THE NACSYS
PROGRAM, THE TYPEWRITER WILL RESPOND WITH NACSYS:. IF THE OPERATOR
SELECTS NACTACs THE BASIC REAL TIME SYSTEM PROGRAM (LOANED IN NON-REAL
TIME ) ONLY THE REAL TIME MONDE ROUTINES WILL BRE PERMITTED. 1IFs ON THE
OTHER HAND» NACTAC IS NOT SELECTEDs ONLY THE NON-REAL TIME MODE ROUTINES
WILL RF PERMITTEN. INTRINSIC ROUTINES ARE ALLOWED IN BOTH MODES. THE
REPLY TO AN INPUT REQUEST WILL FOLLOW A COLON OR AN FQUALS SIGN, SYMBOLS
SUCH AS SLASHESy PERIODSs AND (IN SPECIAL CASES) ALPHABETIC CHARACTERS
WILL BE TYPEDN BACK BY THE PROGRAM AS PART OF THE OPERATOR'S REPLY.

NON-REAL TIME PRNOGRAMS INCLUDE ROUTINFS FOR ASSEMBLING PROGRAMS AND
FOR TESTING AND MAINTAINING THE COMPUTER AND ITS PERIPHERAL EQUIPMENT,
THE COMBINATION REAL TIME/NON-REAL TIME PROGRAMS LIST THE CONTENTS OF
CORE MEMORY ONTO THE LINE PRINTER. SINCE THESE TYPES OF PROGRAMS ARE
PRIMARILY MAINTAINENCE ORIENTED AND ARE NOT USED IN NORMAL OPERATIONS»
THEY WILL NOT BE CONSIDERED FURTHER.

REAL TIME ROUTINES

THFE REAL TIME PROGRAMS ARE THOSE WHICH APPEAR ON THF DIRECTORY WITH
CODES 2A AND 2R,

LOADED IN NON-REAL TIMEs» NACTAC IS THE BASIC REAL TIME SYSTEM PROGRAM
WHICH PROVIDES THE CONTROL FOR ALL OF THE RFEAL TIME ROUTINFS, ONCE
NACTAC HAS BEEN ACTIVATFD» IT WILL REQUEST THE OPERATOR TO INPUT DATA,
THE TYPEWRITER REQUESTS ARE AS FOLLOWS:

NACSYS2 NACTAC.

INPUT INITIAL INFORMATION

TYPE DATE (MON/DAY/YR): ==/==/--
THE REPLY CONSISTS OF THE DATE IN THE FORMAT INDICATED? E.Gay
12/701/67 FOR DECEMBER 1 1967, TWO DIGITS MUST BE USED IN EACH
POSITION OF THE FORMAT.

TYPE EQUATION OF EQUINOXES?: ~4XXX
THE REPLY IS A NUMBER LISTED IN THE AMERICAN EPHEMERIS AND NAUTICAL
ALMANAC UNDER UNIVERSAL AND SIDEREAL TIMES AS THE EQUATION OF
EQUINOXES: E«Ger -¢518 FOR DECEMBER 19 1967,

MAKE INPUT REQUESTS

AT THIS TIMEs THE GMT CLOCK»s» IF NOT PREVIOUSLY SETy» MUST NOW BE SET., THE

STARTING QF THE CLOCK 1S ABSOLUTES 1. Ee» IT IS INDEPENDENT OF THE

DISPLAYS AND DOES NOT RFQUIRE THAT THEY BE TURNED ON, THE PROCEDURE FOR
SETTING THE GMT REAL TIME CLOCK IS AS FOLLOWS:
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(1) SET TRE TIME PRESET THUMBWHEEL SWITCHES AT STATION 3 OR 5 TN TKE
DESIRED TIME,

(2) PRESS THE STOP-PRESET PUSHBUTTON AT STATION 3 OR S.

(3) FOR AUTOMATIC STARTING» THE TIMFE PRESET SHOULD BE SFT FOR THE
NEXT GMT MINUTE POINT. PRESS THE AUTO-START AND SYNCH
PUSHRUTTON. AT THE NEXT MINUTE POINTs THE CLOCK WILL START IN
CORRECT SYNCHRONIZATION,

(4) FOR MANUAL STARTINGs SET THE TIME PRFESET AND PRESS THE MANUAL
START BUTTON WHEN THE ACTUAL GMT TIME AND THE TIME PRFSET
COINCIDE.

WITH THE EXCEPTION OF FREQUENCY AND REFRACTION DATAy SUPPLEMENTARY DATA
1S INPUTED VIA CARD OR MAGNETIC TAPE. APPROPRIATE DIAGNOSTICS AND ERROR
MESSAGES WILL BE RETURNED IF THE SUPPLEMENTARY DATA IS NOT INPUTED
CORECTLY.

SUPPLEMENTARY DATA FOR THE FREQUENCYs» REFRACTIONs SITEs SATELLITE ORBI1TS»
AND CELESTIAL ORBITS C(INCLUDING THE SUN» MOON» PLANETSs ANN STARS) MaAY BE
ENTERED NOW, IT MAY ALSO BF ENTERED AT ANY FUTURF TIMEs WITH SOMF
RESTRICTIONS, THE PROCFENDURE IS OUTLINED HELOW,

NACSYS: XXXXXe OR XXXXXXXX

THIS REQUEST IF FOLLOWEND BY ONE OF SEVERAL RFAL TIME ROUTINES. THE
ROUTINE NAMES CAN BE NO LONGFR THAN EIGHT LOWERCASE ALPHANUMERIC
CHARACTERS, IF THE NAMF HAS [ ESS THAN FIGHT CHARACTERSs IT MUST BE
TERMINATED WITH A PERION? OTHERWISEs TRAILING SPACES MUST BE
INSERTED IN ORDER TO COMPLETE THE NAME, IF A CARRIAGF RETURN IS
EXECUTED REFORE THE COMPLETION OF A NAMFs CONTROL WILL BRE RETURNED
TO THE BEGINNING OF NACSYS. EXIT (NOT LISTED AS ONE OF THE
ROUTINES) Wit RETURN CONTROL TO THE BEGINNING OF NACSYS FROM MOST
INSERTED IN ORDER TO COMPLETE THE NAME, EXIT (NOT LISTED AS ONE OF
THE ROUTINES) WILL RETURN CONTROL TO THF BEGINNING OF NACSYS FROM
MOST OF THE DATA INPUT POINTS FOHND WITHIN THESE ROUTINES. IF A
CARRIAGE RETURN 1S EXECUTED BEFORE THE COMPLETION OF A NAMEs CONTROL
WILL BE RETURNED TO THE BEGINNING OF NACSYS AGAIN,

IF A PAUSE ON THE CARD READERs TAPE UNITSs AND/OR LINE PRINTER IS
DESIREDs ACTUATE JUMP KEY | ON THE COMPUTER CONSOLE. PROCESSING
MAY BE RESUMED BY RETURNING JUMP KEY | TO ITS CENTER POSITION,

IF A TERMINATION IN THE 1/0 FROM THE CARD READERs TAPE UNITS ANN/COR
LINE PRINTER AND A RETURN TO THE BEGINNING OF NACSYS 1S DESIRED»
DEPRESS JUMP KEY 2,

A SINGLE PERIODy SPACES FOLLOWED BY A PFRIODs OR EIGHT SPACES WILL
CAUSE A JUMP TO THE LAST EXECUTION ADDRFESS. FEXCEPT RIGHT AFTER
ENTERING OR LEAVING REAL TIMEs THIS WILL RESULT ONLY IN A RETURN
TO NACSYS. IN MOST CASES WHERE NUMERICAL DATA IS REQUESTEDs THE
OPERATOR MAY ERASE ANY PORTION OF AN UNCOMPLETED NUMBER AND START
OVER BY TYPING IN A BACKSPACE.

SINCE THE PROGRAM NATA REQUESTS ARE DEPFNDENT UPON WHICH ROUTINF

HAS BEEN CHOSEN» FACH SET OF REQUESTS MUST BE CONSIDERFD SEPERATELY.
THESE ROUTINES INCLUDE THE FOLLOWING?

(i) SITE,
NACSYS: SITE.

SITE 1S THE REQUEST THAT SITE INFORMATION (LATITUDEs LONGITUDE» AND
ELEVATION ABOVE SEA LEVFL) BE ENTERED INTO MEMORY,

DESTINATION: SITE.A» By OR C

SITES A» Bs» AND C REFER TO RFEMOTE SITES AND CORRESPOND TO
PUSHBUTTONS REMOTE As REMOTE Bs AND REMOTE C AT STATIONS 4 AND S,

13
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IBENTIFY? SITE NO.OO} THRU 999

THE SITE NUMBERS ARE CODES REPRESENTING THOSE SITES WHICH HAVE REEN
LISTED ON CARDS OR TAPE ANND ARE AVAILABLE TO THE PROGRAM. THESF
NUMBERS CANNOT BE LONGER THAN THREE DIGITS (NOT ALL ZEROS)s, NUMBERS
OF LESS THAN THREE NIGITS SHOULD BE TERMINATED WITH A PERIOD,
CORRECTIONS BY BACKSPACING ARE PERMITTEN,

CARD OR TAPE? COR T

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARO READER BY C OR AS
THE DATA FILES TAPE BY T.

EXECUTED: --H --M --§

THE COMPUTER WILL TYPE BACK THE GMT TIMF AT WHICH THE PROGRAM WAS
EXECUTED? E. Ges AT 15 HOURS 00 MINUTES 00 SECONDS,

NOTE? WHEN A SITE IS BEING USED IN COMPUTATIONS PROGRAM TRACK
OR FOR QUICK LOOK (CONTROLLED BY STATION 4)» THE OPERATOR WILL BE
NOTIFIED THAT THE SITE IS BEING PROCESSED AND REQUEST INFORMATION
FOR SOME OTHER SITE.

(2) REFR.

NACSYS: REFR.

REFR 1S THE REQUEST THAT DATA ON ATMOSPHERIC REFRACTION AS A
FUNCTION OF TRUFE FLEVATION ANGLE BE ENTERED INTO MEMORY,

N(S) EQUATION = A
N(S) DIRECT = R
N(S) STANDARD = C

METHOD (As By C): Ay By OR C

THE REPLY Ay By OR C WILL SELECT THE METHOD OF ENTRY FOR COMPUTING
THE REFRACTIVITYs N(S), THESE METHODS INCLUDE COMPUTATION BY AN
EQUATION FOR N{S)s NIRECT ENTRANCE OF A VALUE FOR N(S)s AND THE
NATIONAL BUREAU OF STANNARDS RADIO PROPAGATION LABORATORY STANDARD
FOR N{S) IN THE CONTINENTAL UNITED STATFS. THE REQUESTS WHICH
FOLLOW THE ABOVE REPLY WILL BE DETERMINFD BY THF METHOD WHICH HAS ,
BEEN SELECTED. THE ALTERNATIVES ARE AS FOLLOWS:

(A) METHOD (As» By C)¢ A
TEMPERATURE (DEGs F9 C» OR K) = ===y ===,==~y QR ~=-=-,=-= E--

THE AMBIENT TEMPERATURE OF THE ATMQOSPHERE IS ENTERED RY THE OPERATOR
AS AN INTEGERs A FIXED POINT NUMBERy OR A FLOATING POINT NUMBER OF
VARIABLE LENGTH TERMINATED WITH AN F FOR DEGREFS FARENHEITs A C FOR
BEGREES CENTIGRADE» OR A K FOR DEGREES KELVIN, THE UPPER ANN LOWER
TEMPERATURE LIMITS ARE 50 AND -30 DEGRFEFS CENTIGRADEs RESPECTIVELY.
IF THE TEMPERATURE IS OUTSIDE THE PERMITTED LIMITSs THE ROUTINE WILL
REPLY WITH AN IMPRACTICAL DATA ERROR MESSAGE ANND REQUEST THE
TEMPERATURE AGAIN. CORRECTIONS BY BACKSPACING ARE PERMITTED,

PRFSSURE (IN OR MM HG» OR MB) = ~===y ~ww=y==y QR ~-~=4=-= E--
THE TOTAL ATMOSPHERIC PRESSURE IS ENTERFD BY THE OPFRATOR AS AN

INTEGER» A FIXED POINT NUMBER» OR A FLOATING POINT NUMBER OF
VARIABLE LENGTH TERMINATED WITH AN I FOR INCHES OF MFRCURY» AN MM
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FOR MILLIMETERS OF MERCURYs OR AN MB FOR MILLIBARS., THE UPPER AND
LOWER PRESSURE LIMITS ARE 1250 AND 750 MILLIBARSs RESPECTIVELY.

If THE PRESSURE 1S OUTSIDE THE PERMITTED LIMITSs THE ROUTINE WILL
REPLY WITH AN IMPRACTICAL DATA ERROR MESSAGE AND REQUFST THE
PRESSURE AGAIN, CORRECTIONS BY BACKSPACING ARE PERMITTED.

REL HUMIDITY (% OR DECIMAL #) = ===y --—,=~y OR --=,=- E--

THE RELATIVE HUMIDITY OF THE ATMOSPHERE 1S ENTERED BY THE OPERATOR
AS AN INTEGER» A FIXED POINT NUMBER» OR A FLOATING POINT NUMBER OF
VARIABLE LENGTH TERMINATED WITH A % FOR PERCENT AND A ¢ FOR A
DECIMAL FRACTION. THE UPPER AND LOWER LIMITS FOR THE RELATIVE
HUMIDITY ARE 100% AND 0%s RESPECTIVELY. [IF THE RELATIVE HUMIDITY
IS OUTSIDE THE PERMITTED LIMITS» THE ROUTINE WILL REPLY WITH AN
IMPRACTICAL DATA ERROR MESSAGE AND REQUEST THE RELATIVE HUMIDITY
AGAIN, CORRECTIONS BY BACKSPACING ARE PERMITTED.

N(S) 8 = —==(==

THIS REPLY 1S RETURNED TO THE TYPEWRITER BY THE PROGRAM AND IS THE
RESULT FOR N(S) OBTAINED BY THE EQUATION, THE MAXIMUM AND MINIMUM
N(S) ALLOWABLE ARE 500,00 AND 150.00s RESPECTIVELY. [IF THE COMPUTED
VALUE FOR N(S) IS OUTSIDE THFE PERMITTED LIMITSs THE PROGRAM WILL
REPLY WITH AN IMPRACTICAL DATA ERROR MESSAGE AND REQUEST METHOD

(A Be C) AGAIN,

EXECUTED: =~H --M --S§

THE COMPUTER WILL TYPE BACK THE GMT TIMF AT WHICH THE PROGRAM WAS
EXECUTEDS Eo. Gor AT 5 HOURS 00 MINUTES 00 SECONDS.

(B) METHOD (As By C): B
N(S) & = ===y ===g==y OR ===,-= E--

A VALUE FOR N(S) IS ENTERED BY THE OPERATOR AS AN INTEGERy A FIXED
POINT NUMBERs OR A FLOATING POINT NUMBER OF VARIABLE LENGTH
TERMINATED WITH AN ASTERISK (#), THE UPPER AND LOWER LIMITS FOR
N(S) ARE S00 AND 150+ RESPECTIVELY. IF N(S) IS OUTSINE THE
PERMITTED LIMITSsy THE ROUTINE WILL REPLY WITH AN IMPRACTICAL DATA
ERROR MESSAGE AND REQUEST METHOD (A» By C) AGAIN, CORRECTIONS RY
BACKSPACING ARE ALLOWED,

EXECUTED: --H =--M =--S
THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED: E. Gs» AT 1S HOURS 00 MINUTES 00 SECONDS.

(C) METHOD (A By C): C

N(S) = 313.0
THIS REPLY IS RETURNED TO THE TYPEWRITER BY THE PROGRAM AND IS THE
NBS RADIO PROPAGATION LARORATORY STANDARD FOR N(S) IN THE
CONTINENTAL UNITED STATES.

EXECUTED: =--H ==-M --§

THE COMPUTER WILL TYPE BACK THE GMT TIMFE AT WHICH THE PROGRAM WAS
EXECUTED? Eo Go» AT 1S HOURS 00 MINUTES 00 SECONDS.
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(3) FREO,

NACSYS:  FREQ.
FREQ PROVIDES THE MFANS OF ENTERING FRENUENCY DATA NECFSSARY FOR
COMPUTATIQNS AND DISPLAYS AT STATIQONS 4 AND S oF DOPPLER SHIFT AND
FREE SPACE ANTENNUATION BETWEEN ISOTROPIC ANTENNAS,

DESTINATION: FREQ. |» 29 OR 3
ONLY ONE OF THESE NUMBERS IS TO BE USED, THESE NUMBERS ALSO
CORRESPOND TO PUSHRUTTONS FREQ. i» FREO. 29 AND FREQ. 3 AT
STATIONS 4 AND 5.

INPUT VIA: TYPE

MHZ OR GHZ:  —===3p =-—==,~=3 OR =—===gu- E==
THE FREQUENCY IS TYPED IN BY THE OPERATOR AS AN INTEGFRs A FIXED
POINT NUMBERs OR A FLOATING POINT NUMBER OF VARIABLE LENGTH
TERMINATED WITH AN M FOR MEGAHERTZ OR A 6 FOR GIGAHERTZ. CORRECTION
BY BACKSPACING IS PERMITTED.

EXECUTED: ==H =-=M --S

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? E, G,» AT IS HOURS OO0 MINUTES 00 SECONDS.

(4) ORBIT,

NACSYS? ORBRIT,

ORBIT IS THF REQUEST THAT ORBITAL DATA ON A SATELLITE BE ENTERED
INTO MEMORY. NO TIME LIMITATIONS ARE PRESENT,

NDESTINATION: S.ts 29 3y OR 4
THE REPLY CONSISTS OF THE DIGIT s 29 3» OR 4, THESE DIGITS WILL
DEFINE THE SATELLITFE CHOSEN. MEMORY HAS BEEN ALLOCATED FOR THE
FLEMENTS OF PERTURRATION ON FOUR SATELLITES,

IBENTIFY2 CATALOG NOy===~-~ OR ===--,
A SATELLITE IDENTIFICATION NUMBER OF LESS THAN FIVE DIGITS
TERMINATED BY A PERIOR OR SIMPLY A FIVE DIGIT NUMBER IS ENTERED RY
THE OPERATOR, ALL ZEROS ARE ILLEGAL.

CARD OR TAPE: C OR T

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T,

EXECUTED: --H -=-M ~--S

THE COMPUTER WILL TYPE BACK THE GMT TIMF AT WHICH THE PROGRAM WAS
EXECUTED? E« Ger AT 1S5 HOURS 00 MINUTES 00 SECONDS.

NOTE: IF THE DESTINATION 19 2y 3» OR 4 IS BEING USED BY PROGRAM TRACK OR
QUICK LOOK AND IF THE SAME DESTINATION IS REQUESTED RY ORBIT» THEN
A DIAGNOSTIC AND AN EXIT TO DESTINATION WILL RESULT.
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(S) PLANET,
NACSYS: PLANET.

PLANET Is THE REQUFST THAT POSITION DATA FOR ONE OF THE PLANETS» THE
SUN, OR THE MOON RF ENTERED INTO MEMORY, DATA FOR A 48 HOUR PERIOD
WILL BE MADE AVAILARLE,

IDENTIFY? PLANET NO. 0 THRU 9

THE REPLY IS A SINGLE DIGIT NUMBER DESIGNATING A PLANET» THE SUNs OR
THE MOON. THE CHOICFS ARE:

) SUN

) MERCURY
) VENUS

) MOON
(4) MARS
(5) JUPITER
(6) SATURN
(7) URANUS
(8) NEPTUNE
(9) PLUTO

—~ o~~~
WN -0

DESTINATION? Cols Co2r OR M,
THIS REPLY CONSISTS OF THE DIGIT I OR 2, Ce.! AND C.2 DEFINE THE
SUN OR PLANET CHOSEN3S WHEREASy M.l DEFINES THE MOON. MEMORY HAS
BEEN ALLOCATED FOR DATA ON TWO CELESTIAL OBJFCTS AND THE MOON.
START TIME: (MON/DAY/YR)= <=/==/~- OR NOW

THIS REQUEST DEFINES THE DATE (EITHER NOW OR SOME OTHER DATE) FOR
WHICH THE DATA 1S DESIRED.

CARD OR TAPE: CORT

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T,

EXECUTED: --H --M --S
THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? E. Ge» AT 15 HOURS 00 MINUTES 00 SECONDS.

(6) SUN.

NACSYS: SUN,

SUN IS THE REQUEST THAT POSITION DATA FOR THE SUN BF ENTERED INTO
MEMORY, DATA FOR A 48 HOUR PERIOD WILL BE MADE AVAILABLE,

NESTINATION? Cel OR Ca2
MEMORY HAS BEEN ALLOCATED FOR TWO CELESTIAL OBJECTS (THE PLANETS»
THE SUNs AND THE STARS), THE NUMBER | NR 2 IS THE OPFRATOR®'S REPLY
AND DEFINES THE CELESTIAL OBJECT C.l OR C.2.

START TIME: (MON/DAY/YR)= =--/-=/-- OR NOW

THIS REQUEST DEFINES THE DATE (EITHER NOW OR SOME OTKHER DATE) FOR
WHICH THE DATA 1S DESIRED.

CARD OR TAPE: C OR T

THE SOURCE OF DATA INPUT 1S DEFINED AS THE CARD READFR BY C OR AS
THE DATA FILES TAPE BY T,
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EXECUTED: =--H --M --S

THE COMPUTER WILL TYPE RACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED}? E. Ger AT 15 HOURS OO0 MINUTES OO0 SECONDS.

(7) MERCURY,
NACSYS? MERCURY.

MERCURY IS THE REQUEST THAT POSITION DATA FOR MERCURY BE ENTERED
MEMORY, ©DATA FOR A 48 HOUR PERIOD WILL BE MADE AVAILABLE,

DESTINATION? C.! OR C,2
MEMORY HAS BEEN ALLOCATED FOR TWO CELESTIAL OBRJUECTS (THE PLANETS»
THE SUNs AND THE STARS). THE NUMBER | DR 2 1S THE OPERATOR®'S REPLY
AND DEFINES THE CELESTIAL OBJECT C.t OR C.2.

START TIME? (MON/DAY/YR )= ==/-~/-=~ OR NOW

THIS REQUEST DEFINES THE DATE (EITHER NOW OR SOME OTHER DATE) FOR
WHICH THE DATA IS NESIRED.

CARD OR TAPE: CORT

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T.

EXECUTED: =-=H =M -=S

THE COMPUTER WILL TYPE BACK THE GMT TIMF AT WHICH THE PROGRAM WAS
EXECUTED? E« Ges AT 15 HOURS 00 MINUTES 00 SECONDS.

(8) VENUS,
NACSYS:? VENUS.

VENUS IS THF REQUEST THAT POSITION DATA FOR VENUS BE ENTERED INTO
MEMORY. DATA FOR A 48 HOUR PERIOD WILL BE MADF AVAILABLE,

NDESTINATIONS Cet OR C.2
MEMORY HAS REEN ALLOCATED FOR TWO CELESTIAL ORJECTS (THE PLANETS)
THE SUN» AND THF STARS)., THE NUMBER | O0R 2 IS THE OPERATOR'S REPLY
AND DEFINES THE CELESTIAL OBJECT C.t OR C.2.

START TIME? ( MON/DAY/YR)= =-=/=-=/-- OR NOW

THIS RFEQUEST DEFINES THE DATE (EITHER NOW OR SOME OTHFR DATE) FOR
WHICH THE DATA IS NESIRED.,

CARD OR TAPE:® CORT

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T,

FXECUTED: ==H =-=-M --S

THE COMPUTER WILL TYPE RACK THE GMT TIMF AT WHICH THE PROGRAM WAS
EXECUTEDS Eo Gor AT 15 HOURS 00 MINUTES OO0 SECONDS,
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(9) MOON,
MACSYS?: MOON,

MOON IS THE REQUEST THAT POSITION pDATA fFOR THE MOON BE ENTEREQD INTO
MEMORY. DATA FOR A 12 HOUR PERIOD WILL BE MADE AVAILARLE,

NESTINATION: M, t
A SEPARATE SECTION OF MFMORY HAS BEEN ALLOCATED FOR MOON APART FROM
THE TWO BLOCKS RESFRVED FOR CELESTIAL ORJECTS, SINCE NO OPERATOR
ACTION IS NECESSARYs THIS REPLY 1S RETURNED BY THE ROUTINfF,

START TIME? (MON/DAY/YRIHR )= =-/==/--2-= (OR NOW

THIS REQUEST DEFINES THE DATE AND HOUR (EITHER NOW OR SOMF OTHER
TIME) FOR WHICH THE DATA 1S DESIRED,

CARD OR TAPE? CORT

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T,

EXECUTEN: =-H -=M -=§

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? E., Go.» AT 15 HOURS 00 MINUTES 00 SECONDS.

(10) MARS,
NACSYS? MARS,

MARS IS THE REQUEST THAY POSITION DATA FOR MARS BE ENTERED INTO
MEMORY. DATA FOR A 48 HOUR PERIOD WILL BE MADE AVAILABLE.

DESTINATION: Cel OR Cu2
MEMORY HAS BEEN ALLOCATFED FOR TWO CELESTIAL OBJECTS (THE PLANETS)
THE SUN» AND THE STARS), THE NUMBER | OR 2 IS THE OPERATOR®*S REPLY
AND DEFINES THE CELESTIAL OBJECT C.f OR C,2.

START TIME? (MON/DAY/YR)= ==/-=/=-- 0OR NOW

THIS REQUEST DEFINES THE DATE (EITHER NOW OR SOME OTHER DATE) FOR
WHICH THE DATA IS DESIRFD.

CARD OR TAPE: C OR T

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T.

EXECUTED: --H --M =-~S

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? E. Ger» AT IS5 HOURS 00 MINUTES 00 SECONDS.

(11) JUPITER.
NACSYS: JUPITER,

JUPITER IS THE REQUEST THAT POSITION DATA ON JUPITER RBE ENTERED INTO
MEMORY, DATA FOR A 48 HOUR PERIOD WILL BE MADE AVAILABLE,

19
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DESTINATION: Cel OR C.2
MEMORY HAS BEEN ALLOCATED FOR TWO CELESTIAL OBJFCTS (THE PLANETS»
THE SUNs AND THE STARS), THE NUMBER | OR 2 IS THE OPERATOR®*S REPLY
AND DEFINES THE CELESTIAL O0BJECT C.| OR C.2.

START TIME: (MON/DAY/YR)= --/=-/-~ OR NOW

THIS REQUEST DEFINES THE DATE (EITHER NOW OR SOME QOTHER DATE) FOR
WHICH THE DATA 1S NESIRED.

CARD OR TAPE: cC OR T

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T,

EXECUTED: =~-H ==M =--S§

THE COMPUTER WILL TYPE BACK THE GMT TIMFE AT WHICH THE PROGRAM WAS
EXECUTED: E, Ga.» AT IS HOURS 00 MINUTES 00 SECONDS.

(12) SATURN.,
NACSYS? SATURN,

SATURN 1S THE RFQUEST THAT POSITION DATA ON SATURN BE ENTERED INTO
MEMORY, DATA FOR A 48 HOUR PERIOD WILL BE MADE AVAILABLE,

DESTINATION: C.l OR C,2
MEMORY HAS REEN ALLOCATED FOR TWO CELESTIAL OBJECTS (THE PLANETS»
THE SUNs AND THE STARS)e THE NUMBER 1| OR 2 IS THE OPERATOR'S REPLY
AND DEFINES THE CELESTIAL OBJECT C.! OR C.2.

START TIME: (MON/DAY/YR)=z =-=/==/-- 0OR NOW

THIS REQUEST NEFINES THE DATE (EITHER NOW OR SOME OTHER DATE) FOR
WHICH THE DATA 1S DESIRFD.

CARD OR TAPE: CORT

THE SOURCE OF DATA INPUT 1S DEFINED AS THE CARND READER BY C OR AS
THE DATA FILES TAPE BY T,

EXECUTED: =~H -=-M --S

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? E. Gsr AT 15 HOURS 00 MINUTES 00 SECONDS.

(13) URANUS,
NMACSYS? URANUS,

URANUS 1S THE REQUFEST THAT POSITIQON DATA ON URANUS BE ENTERED INTO
MFMORY, DATA FOR A 48 HOUR PERIOD wILL BE MADE AVAILABLE.

NESTINATION? C.t OR C.2
MEMORY HAS BEEN ALLOCATEOD FOR TWO CELESTIAL OBJECTS (THE PLANETS»
THE SUNs AND THE STARS). THE NUMBER ! NR 2 IS THE OPERATOR'S RFPLY
AND DEFINES THE CELESTIAL OBJUECT Cei1 OR C.2.

START TIME: ( MON/DAY/YR)= =--/=--/-- 0OR NOW

THIS REQUEST DEFINFS THFE DATF (EITHER NOW OR SOME OTHER DATE) FOR
WHICH THE DATA IS DESIRED,.



NRL REPORT 7110 21

CARD OR TAPE: COR T

THE SOURCE OF DATA INPUT 1S DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BY T,

EXECUTED: =--H --M --S

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? E. Gor AT I5 HOURS 00 MINUTES 00 SECONDGS,

(14) NEPTUNE,
NACSYS: NEPTUNE

NEPTUNE IS THE REQUFST THAT POSITION DATA ON NEPTUNE BE ENTERED INTO
MEMORY. DATA FOR A 48 HOUR PERIOD WILL BE MANE AVAI{ABLE,

DESTINATION? Cet OR C,2
MEMORY HAS BEEN ALLOCATED FOR TWO CELESTIAL OBJECTS ( THE PLANETSY
THE SUNs AND THE STARS), THE NUMBER | OR 2 IS THE OPERATOR*S REPLY
AND DEFINES THE CELESTIAL OBJECT Cel OR Co2s

START TIME? (MON/DAY/YR)= ==/«=/-- OR NOW

THIS REQUEST DEFINFS THF DATE (EITHER NOW OR SOME OTHER DATE) FOR
WHICH THE DATA 1S DESIRED.

CARD OR TAPE: C OR T

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR aS
THE DATA FILES TAPF BY T.

EXECUTED: ==H ~-M -=§

THE COMPUTER WILL TYPE BACK THE GMT TIMF AT WHICH THE PROGRAM WAS
EXECUTED? Eo Ge# AT 5 HOURS 00 MINUTES 00 SECONDS.

(15) PLUTO,
NACSYS: PLUTO,

PLUTO IS THE REQUEST THAT POSITION DATA ON PLUTO BE ENTERED INTO
MEMORY. DATA FOR A 48 HOUR PERIOD WILL BE MADE AVAILABLE,

DESTINATION? Cel OR Co2
MEMORY HAS BEEN ALLOCATED FOR TWO CELESTIAL OBJUFCTS (THE PLANETS
THE SUNs AND THE STARS), THE NUMBER t OR 2 IS THE OPFRATOR'S RFPLY
AND DEFINES THE CELESTIAL OBJECT C.f OR C.2,

START TiIME: (MON/DAY/YR )= =~/-=/-- OR NOW

THIS REQUEST DEFINFS THE DATE (EITHER NOW OR SOME OTHFR NATE) FOR
WHICH THE DATA IS NESIRED.

CARD OR TAPE: CORT

THE SOURCE OF DATA INPUT IS DEFINED AS THE CARD READER BY C OR AS
THE BATA FILES TAPE BY T,

EXECUTED: ==-H =-M -=-§

THE COMPUTER WILL TYPE RACK THE GMT TIMF AT WHICH THF PROGRAM WAS
EXECUTED; E, Ges AT IS HOURS 00 MINUTES 00 SECONDS,
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(16) STAR.
NACSYS? STAR,

STAR IS THE REQUEST THAT POSITION DATA ON A STAR BE ENTERED INTOD
MEMORY, DATA FOR A 48 HOUR PERIOD WILL BE MADE AVAILABLE.

IDENTIFY! WSL CATALOG NO, =--=~ OR ---,

A WALDORF STAR LIST NUMRER OF OF LESS THAN FOUR DIGITS TERMINATED
BY A PERIOD OR SIMPLY A FOUR DIGIT NUMBFR IS ENTERED BY THE
OPERATOR.

BESTINATION: C.sl OR C,2

MEMORY HAS REEN ALLOCATED FOR TWO CELESTIAL OBJECTS ( THE PLANETSs
THE SUNs AND THE STARS), THE NUMBER ! OR 2 IS THE OPERATOR'S REPLY
AND DEFINES THE CELESTIAL OBJECT Ce! OR C.2.

START TIME: (MON/NDAY/YR)= —-=/~~/~= 0OR NOW

THIS REQUEST DEFINES THE DATE (EITHER NNW OR SOME OTHER DATE) FOR
WHICH THE DATA IS DESIRED.

CARD OR TAPE: C OR T

THE SOURCE OF DATA INPUT 1S DEFINED AS THE CARD READER BY C OR AS
THE DATA FILES TAPE BRY T,

EXECUTED: --H ~=M --§

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED] Eo Gao AT IS5 HOURS 00 MINUTES 00 SECONDS.

€17) LNOK.
NACSYS? LOOK.,

LOOK PROVINES THE COMPUTATIONS AND LISTING OF DATA FOR TWO SITES,
THE OATA [NCLUDFS THE DATE» TIME» AZIMUTH ANGLE» ELEVATION ANGLF s
RANGE IN EARTH RADIIs AND THF RANGE RATF IN HERTZ/GIGAHERTZ FOR ANY
PREVIOUSLY DEFINED DATA SOURCE,.

NATA SOURCE: =-,-

THE FORMAT FOR THE REPLY TO THE DATA SOURCE REQUEST IS A LETTER AND
A NUMBER. THE LETTER NESIGNATES THE TYPE OF SOURCEs AND THF NUMBER
INDICATES WHICH OF THESE SOURCES YOU WISH TO EXTRACT FROM MEMORY.
IF THE WORD ZERO IS TYPED IN» ANY DATA SQURCE REQUEST WILL BE
REMOVED. MEMORY HAS BEEM ALLOCATED FOR FOUR SATELLITESs THE MOON)»
AND TWO CELESTIAL OBJECTS. THE POSSIBLE CHOICES INCLUDE

Selr Se2r Se3s OR S.U

Mot

Cet OR C.?2

ZERO

PRIMARY? SITE.-

POSSIRLF CHOICES FOR THF PRIMARY SITE ARE L FOR THE LOCAL SITF»
" A FOR REMOTE SITE As B FOR REMOTE SITE Bs OR C FOR REMOTE SITE C,

SECOMNDARY: SITE,-
THE SAME CHOICES ARE AVAILABLE AS FCR THE PRIMARY SITEy WITH THE

OPTION THAT IF A 0 (ZER0) IS TYPED INs THE SECONDARY SITE DATA IS
REMOVED ALTOGFETHER,
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NATE: MON/DAY/YR= NOW OR -~-/=-/--

THIS REQUEST DEFINFS THE DATE (EITHER NOW OR SOME OTHER DATE) FOR
WHICH THE DATA 1S NESIRED.

TIME! HR MIN SEC= NOW OR -- =-- --

THE STARTING TIME DESIGNATES THE TIME (T=0) FOR THE FIRST COMPUTED
VALUE OF ELEVATIONs AZIMUTHy» ETC,

TIME: HR MIN SEC= -~ -- --

THIS REFERS TO THE INCREMENT OF TIME BETWEEN EACH SUCCESSIVE VALUE
IN THE COMPUTATIONS., A MAXIMUM INCREMENT OF 23 HOURS 59 MINUTES
59 SECONDS MAY BE SELECTED. ALL ZEROS WILL RESULT IN ONLY ONE
POINT OF DATA,

POINTS = -=, OR ---

THE NUMBER OF DATA POINTS IS A SPECIFIED NUMBER OF NOT MORE THAN
TWO DIGITS TERMINATED WITH A PERIOD OR SIMPLY BY A THREE DIGIT
NUMBER (E+.G.,» DATA POINTS = 50, OR 0S50), UP T0O 999 DATA POINTS MAY
BE REQUESTEN, ALL ZEROS WILL LIST ONE NATA POINT, CORRECTION BY
BACKSPACING IS PERMITTED,

T UNIT = 0Oy 3s OR 4

THIS IS A REQUEST FOR THE OPERATOR TO DEFINE THE OUTPUT UNIT ON
WHICH THE DATA IS TO BE LISTED., ZERO () IS THE LINE PRINTERY
THREE (3) IS TAPE UNIT 39 AND FOUR (4) 1S TAPE UNIT 4, TAPE UNITS
3 AND 4 MAY BE USEN ONLY IF THEY CONTAIN TAPES WITH WRITE RINGS ON
THEM, 17 1S POSSIBLE TO REQUEST TAPE UNIT 2 BY REPLYING WITH A 2}
BUT THIS 1S CONSIDERED BAD PRACTICE SINCE THIS UNIT WILL BE USED
FOR THE OATA FILES TAPE. TAPE UNIT 1 CONTAINS THE NACSYS MASTER
TAPE AND WILL HANG UP THE SYSTEM IF REQUESTED,

MORE (Y OR EXIT)= Y OR EXIT

EXIT WILL TERMINATE THE ROUTINE AND RETURN TO THE BEGINNING OF
NACSYSsy WHEREAS Y WILL YIELD A REQGUEST FOR THE NUMBER OF ADDITIONAL
DATA POINTS DESIREN.

EXECUTED: --H ~-M ~--§

NOTE?

(18)

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? Es Ges AT 15 HOURS 00 MINUTES 00 SECONDS.

IF THE OATA SOURCE REQUESTED BY LOOK IS BEING USED BY TRACK» A
DIAGNOSTIC WILL RESULT. IF A PREMATURE TERMINATION OF THE DATA
LISTING FROM LOOK IS DESIREDs DEPRESS JUMP KEY 2 ON THE COMPUTER
CONSOLEs AND AN EXIT TO-~-NACSYS:--WILL BE EXECUTED. FOR A PAUSE
IN THE LISTING ACTUATE JUMP KEY .

TRACK.

NACSYS: TRACK.

DATA

TRACK PROVIDES. THE DATA FOR PROCESSING BY PROGRAM TRACK OR QUICK
LOOK OF ANY OBJECT SPECIFIED BY THE DATA SOURCE AND AVAILABLE TO
THE PROGRAM BY PREVIOUS DEFINITION,

SOURCE: =-.-

THE FORMAT FOR THE REPLY TO THE DATA SOURCE REQUEST IS A LETTER AND
A NUMBER. THE LETTER DESIGNATES THE TYPE OF SQURCEs AND THE NUMBER

23
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INDICATES WHICH OF THESE SOURCES YOU WISH TO EXTRACT FROM MEMORY,
IF THFE WORD ZERO IS TYPFED INs ANY DATA SOURCE REQUEST WILL BE
REMOVEN, MEMORY HAS BEFN ALLOCATED FOR FOUR SATELLITESs THE MOON»
AND TWO CELESTIAL ORJECTS. THE POSSIBLE CHOICES INCLUDE

S.l2 S,29 S,3% OR S,4

Mol

C.t OR Ce2

ZERO
EXECUTEN: ~-H --M --S

THE COMPUTER WILL TYPE BACK THE GMT TIME AT WHICH THE PROGRAM WAS
EXECUTED? E. G.» AT 15 HOURS 00 MINUTES OO0 SECONDS,

NOTE: IF ANY OBJECT HAS REFN DESIGNATED FOR SOURCE INFORMATION ON PROGRAM
TRACK OR QUICK LOOK AND PROGRAM TRACK OR QUICK LOOK HAS BEEN
PREVIOUSLY INITIATEDs THEN THE SOURCE OBJECT WILL BE CHANGED AS
REQUESTED AND THE PROGRAM WILL BE REINITIATED AS IF THE PROGRAM
PUSHBUTTON AT STATION S HAD BEEN ACTUATED.

ANOTHER RESTRICTION ON TRACK INVCOLVES THE USE OF THE AUTOMATIC
TRACKING MODE. IF THE PROGRAM IS IN AUTO-TRACK MODE AND A REQUEST
IS AGAIN MADE FOR TRACKs THE OPERATOR WILL RECEIVE THE REPLY--IN
AUTO-TRACK MODE-~-AND AN EXIT BACK TO NACSYS.
(13) SERVOTST
NACSYS? SERVOTST
SERVOTST RECORDS AND STORES THE DIGITAL ERROR IN AZIMUTH OR
ELEVATION AND COMPUTES THE MEAN ERRORs RMS JITTERs RMS ERRORs AND
PEAK ERROR IN THE POSITION OF THAT Ax1S, THIS ROUTINE WILL OPERATE
ONLY IN DIGITAL MONE.

INITIATE SERVO TEST
TYPE AZ.» ELEV.r OR EXIT.

SERVO? A2,000y ELEV.,es0y OR EXIT,
BY SELECTING AZ, OR ELEV.s THE OPERATOR DESIGNATES WHICH AXIS IS 10O
BE TESTED, IMMEDIATELY UPON COMPLETION OF THE OPERATOR®*S RESPONSE
THE ROUTINE TYPES BACK #ses AND BEGINS THE TEST. RECORDING AND
STORING THE DIGITAL ERROR DATA REQUIRES ABOUT THIRTY-TWO SECONDS?
AFTER WHICH THE TYPEWRITER EXECUTES A CARRIAGE RETURN AND TYPES 0QUT
THE MEAN ERROR» RMS JUITTERs RMS ERRNORs» AND PEAK ERROR. THESE
COMPUTATIONS ARE RASED ON 4096 DATA POINTS. TO LEAVE THIS ROUTINE?
THE REPLY EXIT MUST BE USED.

MEAN ERROR = =, ===
MEAN ERROR = SUM (FRRORI11)/4096

RMS JITTER = =4=—-
RMS JITTER = SQRF (SUM (ERROR[I) - MEAN)u=2/U4096)

RMS ERROR =z = ==-
RMS ERROR = SQRF (SUM (ERROR[I1)/4088)

PEAK ERROR = =,==~=

PEAK ERROR = MAX ABSL ERRORI1)
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INTRINSIC ROUTINES

THE INTRINSIC ROUTINES ARE BASIC TO THE ENTIRE SYSTEM AND ARF COMPLETELY
SELF-CONTAINED, THEY MaAY BF USED IN BOTH REAL TIME AND NON-REAL TIME

MODES OF OPFRATION.

(1) EOF.U

THIS ROUTINE SEARCHES FOR A DOUBLE END OF FILE MARK ON MAGNETIC TAPE
UNIT U AND BACKSPACES OVER THE LAST ONF, IN MOST CASES» A DOUBLE
-END OF FILE MARK SIGNALS THE END OF THE LAST FILE OF INFORMATION ON
THAT TAPE. BY BACKSPACING OVER THE LAST END OF FILF MARKy THE
OPERATOR CAN ADD FILES TO A TAPE BY WRITING OVER THE THE SECOND

EOF MARK,

(2) DUMP,.U

THIS ROUTINF DUMPS AVAILABLE MEMORY ONTO TAPE UNIT U, THE CONTENTS
OF AVAILABLE MEMORY ARF NOT AFFECTED BY THIS ROUTINE.

(3) WRTE.U

THIS ROUTINE WRITES BINARY RECORDS OF AN OPERATOR DEFINED SECTION OF
MEMORY ON TAPE UNIT U. THE ROUTINE WILL REQUFEST THE FIRST WORD
ANDRESS (FWA= XXXXX) ANND THE LAST WORD ADDRESS (LWA= XXXXX) OF THE
SECTION OF MEMORY WHICH THE OPERATOR WISHES TO WRITE ON TAPE UNIT U.
AN ADDRESS MAY BE WRITTEN AS AN OCTAL NUMBER OF LESS THAN FIVE OCTAL
PLACES TERMINATED WITH A PERJOD OR SIMPLY A FIVF PLACE OCTAL NUMBER
(EeGer FWA= 100. AND LWA= 777. OR FWA= 00100 AND LWA= 00777).

(4) MARK.U

THIS ROUTINE WRITES TWO END OF FILE MARKS ON TAPE UNIT U AND
BACKSPACES OVER THE LAST ONE,.

(5) RCVR.U

THIS ROUTINE RECOVERS AN AVAILABLE MEMORY DUMP (REQUESTED BY DUMP,U)
FROM TAPE UNIT U, THE CONTENTS OF TAPE UNIT U ARE NOT AFFECTED BY
THIS ROUTINE.

(6) REANDLU

THIS ROUTINE READS BINARY RECORDS FROM TAPE UNIT U INTO AN OQPERATOR
DEFINED SECTION OF MEMORY, THE ROUTINE WwILL REQUEST THE FIRST WORD
ADDRESS (FWA= XXXXX) AND THE LAST WORD ADDRESS (LWA= XXXXX) FOR THE
SECTION OF MEMORY INTO WHICH THE BINARY RECORNDS WILL BF READ,

AN ADDRESS MAY BE WRITTEN AS AN OCTAL NUMBER OF LESS THAN FIVE 0CTAL
PLACES TERMINATED WITH A PERIOD OR SIMPLY A FIVE PLACE OCTAL NUMBER
(EeGer FWA= 100, AND LWA= 777, OR FWA= 0QO0IGO AND LWA= 00777).

(7)) ADV.U/ZXXX

THIS ROUTINE ADVANCES XXX RECORDS ON TAPE UNIT U UNLESS AN END OF
FILE MARK IS ENCOUNTERFD, 1IF ONE IS ENCOUNTERENDs THE TAPE WILL
STOP: AND THE ROUTINE WILL RESPOND WITH #eoEOF/YYY, THIS REPLY
MEANS THAT THE TAPF HAS ADVANCED YYY RECORDS (NOT INCLUDING THE END
OF FILE MARK) AND 1S POSITIONED AT THE BEGINNING OF THE NEXT FILE.
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(8) REV.U/XXX

THIS ROUTINE BACKSPACES XXX RECORDS ON TAPE UNIT U UNLFESS AN END OF
FILE MARK OR A LOAD POINT IS ENCOUNTEREN, IF AN END OF FILE MARK

IS ENCOUNTEREDs THE TAPE WILL STOP & AND THE ROUTINE WILL RESPOND
WITH #»8agQF/YYY, IF A LOAD POINT IS ENCOUNTEREDs THE TAPE WILL
STOP3 AND THE ROUTINE WILL RFSPOND WITH 2aLDPT/YYY. THE REPLYS MEAN
THAT THE TAPE HAS BACKSPACED YYY RECORDS (NOT INCLUDING THE END OF
FILE MARK) AND IS POSITIONED AT THE BEGINNING OF THF NEXT FILE,

(9) RWND.U

(10}

cre)

(12)

(t3)

(td)

€15)

(i)

THIS ROUTINE REWINNS TAPE UNIT U.

BACK.U/XXX

THIS ROUTINE BACKS UP T0O THE BEGINNING OF THE FILE XXX FILES PRIOR
TO THE PRESENT FILF ON TAPE UNIT U. FOR XXX= 000s THE ROUTINE WILL
BACKSPACE TAPE UNIT U T0O THE BEGINNING OF THE PRESENT FILE. IF A
LOAN POINT IS ENCOUNTEREDs THE TAPE WILL STOP:i AND THE ROUTINE WILL
RESPOND WITH #&LOPT/YYY, THIS REPLY MEANS THAT THE TAPE HAS MOVED
BACK YYY FILES.

STEP U/ XXX

THIS ROUTINE MOVES FORWARD TO THE BEGINNING OF THE FILF XXX FILFS
FOLLOWING THE PRESENT FILE ON TAPE UNIT U, FOR XXX=000s» THE ROUTINE
WILL PROCEEN TO THE ENp OF THE PRESENT FILE.

LOAD.U

THIS ROUTINF LOADS RINARY CARD IMAGES FROM TAPE UNIT U INTO AN
OPERATOR DESIGNATED SECTION OF MEMORY, THE ROUTINE WILL REQUEST
THE FIRST WORD ADDRESS (FWA= XXXXX) AND THE LAST WORD ADDRESS

(LWA= XXXXX) FOR THE SECTION OF MEMORY INTO WHICH THE CARD IMAGFS
WILL 8E READ. AM ADDRESS MAY BE WRITTEN AS AN OCTAL NUMBER OF LESS
THAN FIVE PLACES TERMINATED WITH A PERIOD OR SIMPLY A FIVE PLACF
OCTAL NUMBER (E.Ge.s» FWA= 100, AND LWA= 777. OR FWA= NOI0QG AND

LWA= 00777)e THIS ROUTINE REQUIRES PRINR POSITIONING OF THE TAPE,

LIST.U

THIS ROUTINE LISTS LINE IMAGES FROM TAPF UNIT U TO THE LINE PRINTER,
PRIOR POSITIONING IS REQUIREN.

RSET.

THIS ROUTINE SETS THE HI DENSITY MOODE AND REWINDS ALL OF THE TAPES,

DATE«XX/XX/XX
THIS ROUTINE ENTERS THE DATE AS A REFERENCE FOR THE OPERATOR. THE

FORMAT MONTH/DAY/YFEAR IN THE FORM XX/XX/XX MUST BE USED. THIS
ROUTINE DOES NOT AFFECT THE DATE IN THF NACTAC PROGRAM,

ZERO.

THIS ROUTINE ZEROS ALL AVAILABLE MEMORYs SETS (NEXT)=(LOWER)» AND
TYPES OUT THE AREA ZEROED.
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(17) XEQ.MMMMM

ONLY OPERATORS FAMILIAR WITH THIS ROUTINE WILL BE ALLOWED TO USF 1IT,
THIS ROUTINE CLEARS ALL OF THE REGISTERS IN THE COMPUTER AND
EXECUTES AN SLS K| MMMMM (ORs FOR REAL TIME OPERATIONy A

udJde MMMMM ),

NOTEeeeee 00000=ROTTOM OF AVAILARLE MEMORY
77777=TOP OF AVAILABLE MEMORY
«=NEXT AVAILABLE ADDRESS
/=LAST EXECUTION ADDRESS

(18) NEXT.

THIS ROUTINE WILL TYPE OUT THE NEXT AVAILABLE ANDRESS,

(193) RANG.

THIS ROUTINFE WILL TYPE OUT THE RANGE OF AVAILABLE MEMORY,

(20) . (A SINGLE PERION)

A SINGLE PERIOD» SPACES ONLY FOLLOWED BY A PERIODs OR EIGHT SPACES
ONLY WILL CAUSE A JUMP T0 THE LAST EXECUTION ADDRESS. EXCEPT
RIGHT AFTER ENTERING OR LEAVING REAL TIMEs THIS WILL RESULT ONLY
IN A RETURN TO NACSYS.

CONSOLE SWITCHES AND DISPLAYS

STATION 4 AND S PANELS ARE COMPRISED OF LIGHTED PUSHBUTTON SWITCHESH
THUMRWHEEL SWITCHESs AND IN-LINE DISPLAYS. THE LIGHTED PUSHBUTTON
SWITCHES (WiTH THE EXCEPTION OF THE REAL TIME CLOCK CONTROL GROUP ON
THE STATION 5 pANEL) DN NOT ppRQOVIDE DIRECT CONTROL OVER ANY INTERFACE
HARDWARE, THE ACTUATION OF THESE SWITCHES 1S SENSED By THF SOFTWARE
PROGRAM TO WHICH THE COMPUTER RESPOMDS WITH SOFTWARE CONTROL OF THE
ASSOCIATED LIGHT,

THE LIGHTED PUSHRUTTON SWITCHES AND THEIR ASSOCIATEDR THUMRWHEEL SWITCHES
AND IN-LINE DISPLAYS WILL Rf GROUPED ACCORDING TO THE FUNCTIONS WHICH
THEY PERFORM. THESE GROUPS ARE NEFINED AS FOLLOWS:

GROUP | STATION PUSHBUTTON

1

‘ _________________________
| CLEAR

| DESIGNATE AZ-EL
t PROGRAM

! DIGITAL SLAVE

| DESIGNATE RA-DEC
————————— '--—————--———————————————-
CLFAR

ELLIPTICAL

SPIRAL

HOLD

CONTINUE

TIME OFFSET CLEAR

ADD

SUBTRACT

2]
0
o
(el
©

GROUP 2

wnnn gt

- - -

GROUP 3

v a
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GROUP I STATION PUSHBUTTON
——————— fmmm————— osmmmecm—m——————————— ———
f S | AZIMUTH OFFSET CLEAR
GROUP 4 5 f ADD
| S t SUBTRACT
_________ l—----———.—'..——___...——--__.-—-_-.---—---
| 5 | ELEVATION OFFSET CLEAR
GRQUP S | S 1 ADN
] S | SUBTRACT
————————— |-_.-_-..___‘_-.__—_..—..—......_-.._......____.-
I 4y S | CLEAR
{ 4y § t EARTH RADII~CPS/GC
GROUP 6 4y S t FREQUENCY
i 4y 5 | FREQUENCY 2
| 4y § | FREQUENCY 3
————————— l—.._.__.-......_'_-..--___..__-....__......____-_
| 4y 5 | CLEAR
I 4y 5 { RFMOTE A
GROUP 7 ) 4» 5 i REMOTE R
{ 4y S t REMOTE ¢C
I 45 5 { ADD LOCAL
_________ | mmmm e ——m ) m e — e m e
1 4 I CLEAR
! 4 ! SET
GRQUP 8 i 4 I HoLD
! 4 t INCREASE
i 4 | DECRFASE

THE PUSHBUTTON SWITCHES CONTAINED WITHIN ANY ONE GROUP PERFORM RELATED
FUNCTIONS OF CONTROL OR SELECTION AND MAY HAVE ASSOCIATED WITH THEM
THUMRWHEEL SWITCHES FOR NDESIGMATING SOME PARAMETER AND/OR IN-LINE
DISPLAY FOR OPERATOR OBSERVATION OF PROGRAM COMPUTATIONS.

GROUPS -7 FUNCTION ONLY IN NDIGITAL MOCE (SELECTED AT STATION 5).

IF DIGITAL MODE IS SELECTEDy EITHER DESIGNATFE AZ-~ELs PROGRAMy NDIGITAL
SLAVEs OR DESIGNATE RA-DEC MUST BE ACTIVATED, THIS IS NECESSARY SINCE
GROUPS | THROUGH 7 WILL NOT OPERATE IF GROUP { IS CLEARED. 1IN ADDITION»
GROUPS | THROUGH 7 WILL FUNCTION ONLY IN CERTAIN SEQUENCES. WHEN NOT
FUNCTIONINGs GROUPS | THROUGH 7 WILL RE CLEARED.

GROUP By ON THE OTHER HANDs FUNCTIONS ONLY IN NOT-DIGITAL MODES

I+ Eoes WHEN NIGITAL MODF IS SELECTEDs GROUP 8B WILL BE AUTOMATICALLY
CLEARED, GROUP B WILL RE USED FOR QUICK LOCK,

THE AZIMUTH AND FELEVATION DISPLAYS GIVE COMPUTATIONS 6 TIMES PER SECOND,
THE LOCAL AND REMOTE RANGE AND RANGE RATE DISPLAYS GIVE COMPUTATIONS ONCE
PER SECOND.

ALL OPERATIONS INVOLVING PUSHBUTTON CONTROL ARE FAIL-SAFE: Ie. Eer IF THE
OPERATOR ATTEMPTS TO INITIATE ACTION OUT OF CORRECT SEQUENCE OR IF
CERTAIN ELEMENTS HAVE NOT RBEEN PROPERLY DEFINEDs EITHER NOTHING HAPPENS
OR A FLASHRACK IS RETURNED BRY THE PUSHBUTTON,

GROUP

A, CLEAR

THE CLEARP PUSHBUTTON WILL CLEAR ANY SELECTION MADE WITHIN THIS GROUP,

Re DESIGNATE AZ-FL

THE DESIGNATFE AZ-EL PUSHBUTTON WILL DESIGNATF THE ELFVATION ANGLE
(WITH RESPECT TO THE PLANE TANGENT TO THE GFOIDAL ELLIPSE) AND THE
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AZIMUTH ANGLE AT THE LOCAL SITE AS DEFINED BY THE ANGLE DESIGNATE
THUMBWHEEL SWITCHES AT STATION S, IN GENERALy» THE ANTENNA AZIMUTH AND
FELEVATION POINTING ANGLES WILL NOT BE THE SAME AS THE DESIGNATED ANGLES
UNLESS NO CAM CORRECTIONS HAVE BEEN PROVIDED: I. E.» UNLFSS PROGPRAM
NUMBER XX HAS BEEN SELECTED.

GROUP 2 ELLIPTICAL AND SPIRAL SCANS ARE PERMITTED IN THE DESIGNATE AZ-EL
MONDE AND ARE CENTERED AROUT A FIXED POSITION DEFINED BY THE DESIGNATED
ANGLES. SEE GROUP 2 FOR DETAILED EXPLANATIONS,

GROUPS 3» Uy Sy B¢ AND 7 ARF NOT PERMITTED IN THE DESIGNATE AZ-EL MODEs
AND ACTUATING PUSHBUTTONS IN THESE GROUPS WILL CAUSE NO ACTION.

ELEVATION IS ENTERED VIA THF ELEVATION DESIGMATE THUMBWHEEL SWITCH AT
STATION 5 AND CONSISTS QF A SIGNED FIVE PLACE NUMBER WITH THREE PLACFES
AFTER THE DFECIMAL POINT. ANGLES FROM -99,999 TO +99.999 DEGREFS CAN BRE
NESIGNATED ALTHOUGH ELEVATION LIMITS ARE DEFINED BY THE PROGRAM FOR THE
DESIGNATE AZ-EL MODE.

AZIMUTH 1S ENTERED VIA THE AZIMUTH DESIGNATE THUMBWHFEFL SWITCH AT STATION
S AND CONSISTS OF ZONES A THROUGH D FOLLOWED BY A SIX PLACE NUMBER WITH
THREE PLACES AFTER THE NECIMAL POINT. ANGLFS FROM A000.000 THROUGH
N399.999 CAN BE ENTEREN ALTHOUGH AZIMUTH LIMITS ARE DEFINED BY TRHE
PROGRAM FOR THE DESIGNATE AZ-EL MODE., THE AZIMUTH ZONES ARFE DEFINED AS
FOLLOWS:

ZONE
ZONE
70NE
70ONE

RANGES FROM -450.,000 TO -360.000 DEGRFES
RANGES FROM ~-359,999 TO -000.00! DEGREES
RANGES FROM 000,00n TO +359.999 DEGREFS

RANGES FROM +360,000 TO +450.000 DEGRFES

DO D>

THE NUMBER WHICH FOLLOWS THE ZONE IS A POSITIVE ANGLF BETWEEN 0 AND 360
NEGREES AND LIES IN THE QUADNRANT DEFINED BY THE ZONE? E. Gs.9 A3[5.000
1= ANt AN NTrToce aan AngT NN 1S <1NS5 ANN NFETRFFC
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ROUTINE TRACK. THE PROGRAM MODE IS FUNCTIONAL ONLY IF TRACK (1) HAS
BEEN EXECUTEDy (2) IS PROCESSING THE DATA SOURCEs AND (3) IS WITHIN
THE PROGRAM LIMITS FOR ANTENNA POSITION,

GROUPS 2y 39 42 S9 63 AND 7 ARE PERMITTED IN PROGRAM (TRACK) MODE.
WHENEVER PROGRAM MODE IS RE-INITIATEDy GROUPS 2939495969 AND 7 WILL RE
CLEARED AUTOMATICALLY.,

IN GRQUP 29 ONLY SPIRAL SCANs HOLDs AND CONTINUE ARE PERMITTED IN
PROGRAM MODE, THE SPIRAL SCAN 1S OF THE FORM OF A SPIRAL 0OF ARCHIMEDES)
WHERE THE SCAN PARAMETERS ARF INITIALLY ENTERED BY THE OPFRATOR, FOR
COMPLETE DETAILS ON PROGRAM MODE SCANS SEE GROUP 2,

A TIME OFFSET (DFESIGNATFD BRY THE TIMFE OFFSET THUMBWHEEL SWITCH AT
STATION 5) MAY BE ENTERED BY THE ADD-SUBTRACT PUSHBUTTONS IN GROUP 3,
AN OFFSET UP TO 7 MINUTES 59.999 SECONNDS MAY BE ADDER TO OR SUBTRACTFD
FROM THE GMT TIMF.

AN AZIMUTH OFFSET (DESIGNATED BY THE AZIMUTH OFFSET THUMBWHEFL SWITCH AT
STATION S) MAY BE ENTERED BY THE ADD-SURTRACT PUSHBUTTONS IN GROUP 4,

AN OFFSET UP TO 99.999 NDEGREES MAY BE ADNDED TO OR SUBTRACTED FROM THE
AZIMUTH ANGLE,

AN ELEVATION OFFSET (DESIGNATED BY THE ELFVATION OFFSET THUMBWHEEL AT
STATION 5) MAY BF ENTERED BY THE AND-~-SUBTRACT PUSHBUTTONS IN GROUP S,
AN OFFSET UP TO 99.999 DEGRFES MAY BE ADDED 70O OR SURTRACTED FROM THE
FLEVATION ANGLE,

PROGRAM LIMITS FOR ANTENNA POSITION ARE ~-N0.N0 AND +90,00 NEGREES FOR
ELEVATION AND A315.000 AND D0N45.000 DEGREES (1. E.» ~405.000 AND +405,000
DEGREESs RESPECTIVELY) FOR AZIMUTH.

IF A STARTING POSITINN QUTSIDE OF THE ANTENNA LIMITS IS REQUESTED BY
PROGRAM TRACK IN CONJUNCTION WITH A PROGRAM NUMBER O0XX THROUGH 4XX» THE
ANTENNA WILL HOLND AT ITS PRESENT POSITION AND RETURN A FLASHBACK T0O THE
PROGRAM (TRACK) PUSHRUTTON.

IF THE ANTENNA LIMITS ARE REACHED WHILE PROGRAM TRACK IS PROCESSING THE
DATA SOURCEs THE ANTENNA WILL HOLD AND RETURN A FLASHBACK TO THE PROGRAM
( TRACK) PUSHBUTTON,

IF INSUFFICIENT NDATA IS AVAILABLE TO A CELESTIAL DATA SOURCEs PROGRAM
TRACKING WILL TERMINATE AFTER THE LAST DATA POINTs THE ANTENNA WILL HOLD»
ANND A FLASHBACK WILL BE RETURNED ON ALL OF THE SELECTED PUSHBUTTON
SWITCHES EXCEPT THOSE IN GROUPS 6 AND 7 WHICH WILL BF CLEARED.

IF AN AZIMUTH, ELEVATION AND/OR TIME OFFSET 1S BEING USED IN CONJUNCTION
WITH PROGRAM TRACK WHEN A PROGRAM LIMIT FOR ANTENNA POSITINN IS REACHENY
A FLASHBACK OM ALL OF THE SELECTED PUSHBUTTONS WILL BE RETURNED EXCEPT
THOSE IN GROUPS 6 AND 7 WHICH WILL BE CLEARED,

1F AN AZIMUTH OR ELEVATION OFFSET USED IN CONJUNCTION WITH PROGRAM
(TRACK) DESIGNATES A POSITION QUTSIDE OF PROGRAM LIMITS» THE PROGRAM WILL
IGNORE THAT OFFSET AND RETURN A FLASHRACK TO THAT OFFSET PUSHBUTTON ONLY,

IF A TIME OFFSET USED IN CONJUNCTION WITH PRNGRAM (TRACK) DESIGNATES A
POSITION OUTSIDE OF PROGRAM LIMITSs THE ANTENNA WILL HOLDS AND A
FLASHBACK WILL BE RETURNED TO ALL OF THE SELFCTED PUSHBUTTONS EXCEPT
THOSE IN GROUPS 6 AND 7 WHICH WILL BE CLEARED.

PROGRAM NUMBER OXX WILL SELECT AUTO-ACQUISITIONs NO PROGRAM RETENSION,
PROGRAM NUMBER IXX WILL SELECT AUTO-ACOUISITIONs PROGRAM RETENSION,
PROGRAM NUMBER 2XX WILL SELECT UNCOND, ACQUISITION» NO PROGRAM RETENSION,
PROGRAM NUMBER 3XX WILL SELECT UNCOND. ACQUISITIONs PROGRAM RETENSION,
PROGRAM NUMBER 4XX WILL SELECT PROGRAM CORRECT CONTROL.
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PROGRAM NUMBER SXX HAS NO MFEANING IN PROGRAM (TRACK) MODE,
PROGRAM NUMBER BXX WILL SELECT LIMIT HOLD.
PROGRAM NUMBER 7XX WILL SELECT SCAN OFFSET CONTROL.

Ne DIGITAL SLAVE

PRESENTLY THIS MODE IS NOT DEFINEDS BUT WHEN 1T IS DEFINEDs GROUPS 2¢ Uy
AND & WILL RE FUNCTIONAL. 1IN GROUP 2» ONLY SPIRAL SCANs HOLD» AND
CONTINUE WILL BE PERMITTED IN DIGITAL SLAVE MODE.

E. DESIGNATE RA-DEC

THE DESIGNATE RA-DEC PUSHBUTTON WILL DESIGNATE THE RIGHT ASCENSION AND
NECLINATION OF A POINT ON THE CELESTIAL SPHERE (REFFRRED TO THE CENTER
OF THE GEOIDAL ELLIPSE),

GROUP 2 ELLIPTICAL AND SPIRAL SCANS ARE PERMITTED IN THE DESIGNATE RaA-DEC
MODE AND ARE CENTERED ABOQUT A FIXED POSITION DEFINED RY THE DESIGNATED
ANGLES. SEE GROUP 2 FOR DETAILED EXPLANATIONS,.

GROUPS 3» Uy S» 69 AND 7 ARE NOT PERMITTED IN THE DESIGNATE RA-DEC MODE»
AND ACTUATING PUSHBUTTONS IN THESFE GROUPS WILl CAUSE NO ACTION.

NECLINATION IS ENTERED VIA THE FLEVATION DESTGNATE THUMBWHEEL SWITCH AT
STATION 5 AND CONSISTS OF A SIGNEN FIVE PLACF NUMBER WITH THREE PLACES
AFTER THE DECIMAL POINT, ANGLES FROM -99,999 TO +99,999 DFGREES CAN BF
NESIGNATED ALTHOUGH ANTENNA LIMITS ARE DEFINFD BY THF PROGRAM FOR THE
NESIGNATE RA-DEC MODE,

RIGHT ASCENSION 1S ENTERED VIA THF AZIMUTH DESIGNATE THUMBWHEEL SWITCH

AT STATION S, THE ZONE PORTION OF THFE ODESIGNATE SWITCH IS MEANINGLESS IN
THE DESIGNATE RA-DEC MONE AND SHOULD RE DISREGARDED. ANGLES FROM 0N0.000
TO 399.999 NDEGREES CAN BE ENTERFD ALTHOUGH ANTENNA LIMITS ARE DEFINED BY
THE PROGRAM FOR THE DESIGNATE RA-DEC MODE.

PROGRAM LIMITS FOR ANTENNA POSITION ARE -00,00 AND +390,00 NEGRFES FOR
ELEVATION AND A31S.000 AND DO4S.D00 DEGREES (Ie Eor -#405.0N0 AND +405.0N0
DEGREESs RESPECTIVELY) FOR AZIMUTH.

IF A POSITION OQUTSIDE OF THE PERMITTED PROGRAM LIMITS 1S NESIGNATED FOR
PROGRAM NUMBERS 0OXX THROUGH u4XXs» THE ANTENNA WILL HOLD AT ITS PRESENT
POSITION ANO RETURN A FLASHBACK TO THE DESIGNATE RA-DEC PUSHRUTTON,

IF A POSITION QUTSINE OF THE PERMITTED PROGRAM LIMITS IS DESIGNATED IN
CONJUNCTION WITH PROGRAM NUMBER 6XXs THE ANTENNA WILL MOVE UNTIL THE
PROGRAM LIMITS ARE ENCOUNTERED AND THEN HOLD.

IN SELECTING PROGRAM NUMBERS FOR THE DESIGNATE RA-DEC MONEs ALL REFERENCE
TO PROGRAM CONTROL OR RETENTION IS OF NO MEANING, [IN THESE CASFESs ONLY
THE MODE OF ACQUISITION AND THE PROGRAM POSITION LIMITS ARE USED., THUS»
IN THE DESIGNATE RA-NEC MODFs» PROGRAM NUMBERS OXX ANN XX SFLECT AUTO-
ACQUISITIONs AND PRNOGRAM NUMBERS 2XX THROUGH 4XX SELECT UNCONDITIONAL
ACQUISITIONy PROGRAM NUMBER 6XX SELECTS UNCONDITIONAL ACGQGUISITION WITH
LIMIT HOLD» AND PROGRAM NUMBER 7XX SFLECTS SCAN OFFSET CONTROL. PROGRAM
NUMBER SXX HAS NO MEANING IN DESIGNATE RA-DEC MODE.

GROUP 2

A, CLEAR

THE CLEAR PUSHBUTTON WILL CLFEAR ANY SELECTION MADE WITHIN THIS GROUP,
IF PROGRAM NUMBER 7XX IS BEING USFD IN CONJUNCTION WITH ANY NON-CLEAR
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SCAN MODE (GROUP 2)s CLEARING THIS GROUP WILL RECENTER THE SCAN AROUND
THE LAST ANTENNA POSITION AND WILL AUTOMATICALLY ENTER THE AZIMUTH AND
ELEVATION OFFSETS OR ADD THEM TO ANY EXISTING OFFSETS,

Be ELLIPTICAL (SCAN)

THE ELLIPTICAL (SCAN) PUSHBUTTON SELECTS ELLIPTICAL SCANNING IN
CONJUNCTION WITH THE DESIGNATE AZ-EL OR DESIGNATE RA-DEC MODE IN GROUP |,
THE PARAMETERS OF THE ELLIPSE--THE SHAPE, AMPLITUNE, AND RATE-~ARE
ENTERED THROUGH THE SCAN PARAMETER THUMBWHEEI SWITCHES AT STATION S,

THE VELOCITY OF THE POINT BEING TRACKED IS ENTERED IN POLAR COORDINATE
FORM THROUGH THE VELOCITY DESIGNATE THUMBWHEFL SWITCH AT STATION S,

THE ELLIPSE WILL INITIALLY BRE CENTERED ON THF DESIGNATE COMMAND.

THE SHAPE OF THE ELLIPSE IS DEFINED BY THE SCAN PARAMETER THUMRWHFEEL
SWITCH AT STATION 5, THE SHAPE 1S EQUAL TO THE RATIO OF THE MINOR AXIS
TO THE MAJOR AXIS AND IS A NUMBER BETWEEN .00 AND 499y WHERE .00 IS A
LINE AND .99 IS A CIRCLE. THE SHAPE OF THE SCAN IS REFERRED TO LINFAR
AZIMUTH AND ELEVATION SCALES: HOWEVERs IN PRACTICE THE SCANS ARE
NISTORTEN AS A RESULT OF EFFECTIVE CHANGES IN THF AZIMUTH AND FLEVATION
SCALES.

THE AMPLITUDE OF THE ELLIPSE IS DEFINED BY THE SCAN PARAMETER THUMBWHEEL
SWITCH AT STATION S, THE AMPLITUDE EQUALS THE LENGTH OF THE SEMI-MAJOR
AXIS AND IS A NUMBER BETWEEN 0.0 AND 9.9 DEGREES.

THE RATE OF THE ELLIPTICAL SCAN IS DEFINED RY THE SCAN PARAMETER
THUMRWHEFL SWITCH AT STATION 5, THE RATE IS EQUAL TO THE FRACTION OF THE
MAXIMUM PERMITTED SCAN RATE AND IS A NUMBER RETWEEN .00 AND .99.

THE INCLINATION OF THE MAJOR AX1I1S OF THE ELLIPSE TO THE HORIZONTAL AXIS
IS INDIRECTLY DEFINED BY THE VELOCITY DESIGMNATE THUMBWHEEL SWITCH AT
STATION S, THE INCLINATION OF THE MAJOR AXIS TO THE HORIZONTAL AXIS IS
EQUAL TO THE INCLINATIOM OF THE VELOCITY DESIGNATE VECTOR T0O THE
HORIZONTAL AXIS PLUS 90 DEGREES., THE MAGNITHDE OF THE VELNCITY IS A
NUMBER BETWEEN 0,00 AND 9,99 DEGREFS/SECOND; THE DIRECTION WITH RESPECT
TO THE HORIZONTAL AXIS IS A NUMBER BETWEEN 0N0 AND 399 DFGREES,

NEW SCAN PARAMETERS MAY RE ENTERED AT ANY TIME BY RESETTING THE
THUMBWHEEL SWITCHES AND DFPRESSING THFE ELLIPTICAL (SCAN) PUSHBUTTON.

WHENEVER NEW SCANS ARF INITIATED» THE PROGRAM TAKES THE COURSE OF LEAST
ACTION; 1. Fes THE NEW SCAN WILL START AT THF POSITION NFARFST TO THE .
LAST POSITION OF THE PRFVIOUS SCAN,

ACTUATING THE HOLD PUSHBUTTON WILL STOP AND HOLOD THE SCAN AT ITS PRESENT
POSITIONs WHEREAS THF CONTIMNUE PUSHBUTTON WILL RESTART THE SCAN FROM THAT
POSITION WITH NO CHANGE IN SCAN PARAMETERS.

IF PROGRAM NUMBER 7XX 1S REING USED IN CONJUNCTION WITH ANY NON-CLFEAR

SCAN MODE (GROUP 2)y CLFARING THIS GROUP WILL RECENTER THE SCAN AROUND
THE LAST ANTENNA POSITION AND WILL AUTOMATICALLY ENTER THE AZIMUTH AND
FLEVATION OFFSETS OR ANN THEM TO ANY EXISTING OFFSETS,.

IF LIMIT HOLD (PROGRAM NUMBFR 6XX FOR NDESIGNATE AZ-EL MODE ONLY) HAS BEEN
SELECTED AND THE ANTENNA AZIMUTH ANND/OR ELEVATION LIMITS ARE NOT
CONSISTENT WITH THE SCAN PARAMETERSy THE ANTFNNA WILL MOVE UNTIL THE
PROGRAM LIMITS ARE ENCOUNTERED AND THEN HOLD,

IF AZIMUTH AND/OR ELEVATION LIMITS CONFLICT WITH THE SCAN PARAMETERS)
THE PROGRAM WILL DISTORYT THESE PARAMETERS TO CONFORM WITH THE LIMITS,

AUTOMATIC AQUISITION, ELLIPTICAL SCANy DEFINFD BY PROGRAM NUMBFRS 0XX
AND 1XXy PROCEEDS IN THE FOLLOWING MANNER:
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EITHER ONE OR BOTH OF THE ENABLE RECEIVER PUSHBUTTON SWITCHES AT
STATION S MUST BFE ACTUATED.

THE OPERATOR MUST NEFINF THE SCAN PARAMETERS AND VELOCITY NESIGNATE
THROUGH THE THUMBWHFEL SWITCHES AT STATION S, IN ADDITIONy THE
OPERATOR MUST ACTUATE THE ELLIPTICAL (SCAN) AND ONE QF THE DESIGNATE
PUSHBUTTONS, IF NO SCAN HAS BEEN SELECTEDs BFEHAVIOR UPON ACQUISITION
1S THE SAME AS IF SPIRAL SCAN HAD BEEN SFLECTED,

THE OPERATOR SELECTED ELLIPTICAL SCAN WILL INITIALLY BE CENTERED ON
THE DESIGNATE COMMAND.

THE ELLIPTICAL SCAN WILL STOP WHEN A MOMFNTARY ACOQUISITION IS
OBTAINEDy AND A PROGRAM CONTROLLED SPIRAL SCAN WILL RE INITIATEN AT
THE POINT OF MOMENTARY ACQUISITION, WHEN THE NEW SCAN IS INITIATED
AT THE POINT OF MOMENTARY ACQUISITIONs AZIMUTH AND ELFVATION

OFFSETS WILL BE ENTFRED BY THE PROGRAM (0OR ADDED TO PERVIOUS OFFSETS)
SO AS TO CORRESPOND TO THE CHANGE OF CEMTER. IN ADDITIONs THE CENTER
OF THE SPIRAL SCAN WILL MOVE IN THE DIRECTION OF THE VELOCITY VECTOR
WITH A VELOCITY NETERMINED BY THE MAGNITUDE OF THAT VECTOR, NO
ATTEMPT 1S YET MADE FOR AUTOMATIC TRACKING. IF ANOTHER MOMENTARY
ACQUISITION IS OBTAINED WHILE IN PROGRAM CONTROLLED SPIRAL SCANy A
NEW SCAN IS INITIATED AROUT THAT POINT OF MOMENTARY ACQUISITION,

IF ACQUISITION IS SUSTAINED FOR MORE THAN ONE SECOND AFTER A
MOMENTARY ACQUISITIONs AUTOMATIC TRACKING MODE 1S INITIATED,

IF» ON THE OTHER HANNs NO FURTHER ACQUISITION IS MAOFs THE ELLIPTICAL
SCAN IS RESUMED AFTER THE PROGRAM NEFINEN SPIRAL HAS FXPANNED TO ITS
MAXIMUM AMPLITUDE, THE NEW ELLIPTICAL SCAN WILL BE RECENTERED AROQUT
A POINT TEN SECONDS AHEAN OF THE LAST CENTER IN THE DIRFCTION OF THE
VELOCITY VECTOR.

WHEN ACQUISITION IS {OST AFTER AUTOMATIC TRACKING MODE HAS BEEM
INITIATEDs THE PROGRAM GOES INTO RATE MEMORY, IF THF SIGNAL GOES
ABOVE THRESHOLD DURING RATE MEMORYs AUTOMATIC TRACKING IS
REINITIATED. IF RATE MEMORY TERMINATES AFTER APPROXIMATELY ONE
MINUTEs SCAN PROCENURES MUST BE REINITIATED BY THE OPERATOR. THE
TIME FOR RATE MEMORY AND THE PROGRAM CONTROLLEND SCAN PARAMETERS WILL
RE DIFFERENT FOR RECEIVERS | ANND 2,

UUNCONDITIONAL ACQUISITIONs ELLIPTICAL SCAN» NEFINED BY PROGRAM NUMBERS

2XX

1)

2)

(3)

(4)

THROUGH 6XXr PROCEENS IN THE FOLLOWING MANNER?

EITHER ONE OR BQTH OF THE ENABLE RECEIVER PUSHBUTTON SWITCHFES AT
STATION S MUST BE ACTUATED,

THE OPERATOR MUST DEFINE THE SCAN PARAMFETERS AND VELOCITY DESIGNATE
THROUGH THE THUMBWHEEL SWITCHES AT STATION S, IN ADNITIONs THE
OPERATOR MUST ACTUATE THE ELLIPTICAL (SCAN) AND ONE OF THE NESIGNATFE
PUSHBUTTONS, [IF NO SCAN HAS BEEN SELECTFDs BFHAVIORP UPON ACQUISITION
IS THE SAME AS IF SPIRAL SCAN HAD BEEN SELECTED.

THE OPERATOR SELECTED FLLIPTICAL SCAN WILL INITIALLY RF CENTERED ON
THE DESIGNATE COMMAND.

THE ELLIPTICAL SCAN WILL PROCEED UNTIL A MOMENTARY ACQUISITION IS
OBTAINED, UPON MOMENTARY ACQUISITIONs THE PROGRAM IMMEDTATELY
ATTEMPTS ACQUISITION, IF ACOQUISITION IS NOT ACCOMPLISHEDs THE SCAN
WILL HOLD AT ITS PRESENT POSITION. OPERATOR CONTROLLFN SCANNING MAY
RE REINITIATED BY ACTUATING THE CONTINUE PUSHRUTTON. WHEN A NFEW SCANM
1S INITIATED AT A PQINT oF MOMENTARY ACOQUISITIONs AZIMUTH AND
FLEVATION OFFSETS WILL BF ENTERED RY THE PROGRAM (OR ANDFO TO
PREVIOUS OFFSETS) IN ORDFR TO CORRESPOND TO THFE CHANGE OF CENTER.



34 BASS AND TOWNSEND

(5) IF ACQUISITION IS SUSTAINED FOR MORE THAN ONE SECOND AFTER A
MOMENTARY ACQUISITIOMNs AUTOMATIC TRACKING MODE IS INITIATED,

(6) WHEN ACQUISITION IS LOST AFTER AUTOMATIC TRACKING MODE HAS BEEN
INITIATEDs THE PROGRAM GOES INTO RATE MEMORY. IF THE SIGNAL GOES
ABOVE THRESHNLD DURING RATE MEMORYs AUTOMATIC TRACKING IS
REINITIATED. IF RATE MFMORY TERMINATES AFTER APPROXIMATELY ONE
MINUTEs SCAN PROCFDURES MUST BE REINITIATED RY THE OPERATNR., THE
TIME FOR RATE MEMORY AND THE PROGRAM CONTROLLED SCAN PARAMETERS WILL
BE DIFFERENT FOR RECEIVERS | AND 2,

Ce SPIRAL (SCAN)

THE SPIRAL (SCAN) PUSHBUTTON SELECTS SPIRAL SCANNING IN CONJUNCTION WITH
THE NESIGNATE AZ-ELs PROGRAM (TRACK)» DIGITAL SLAVEs OR NESIGNATE RA-DEC
PUSHRUTTONS IN GROUP 1, THE PARAMETERS OF THE SPIRAL--THE INCREMENT:»
AMPLITUDEs AND RATE--ARFE ENTERED THRNUGH THE SCAN PARAMETER THUMBWHEFL
SWITCHES AT STATION S, THE SPIRAL WILL INITJALLY BE CENTERED ON THE
NESIGNATE QR PROGRAM TRACK COMMAND, THE SCAN IS A MNDIFIED VERSION oOF
THE SPIRAL OF ARCHIMEDES, THE SPIRAL WILL COIL AWAY FROM THE CENTER
UNTIL THE SCAN LIMITS (DETERMINED BY THE OPFRATOR SELECTFD SCAN
PARAMETERS) ARE REACHED AND THEN CcOIL BACK IMNTO THE CENTER AND REPEAT
THE SEQUENCF, THE DIRECTION 0OF RNTATION RFMAINS CONSTANT,

THE INCREMENT OF THE SPIRAL IS DEFINED BY THF SCAN PARAMETER THUMBWHFEL
SWITCH AT STATION S. THE INCREMENT 1S EQUAL TO THE SEPERATION BETWEEN
THE LOOPS OF THE SPIRAL AND IS A NUMBER BETWFEN 00 AND .99 DEGREES»
WHERE .00 IS A POINT ANN ,99 IS THE SPIRAL WHICH OPENS FASTEST, THE
INCREMENT FOR THESE SCANS IS REFERRED TO LINFAR AZIMUTH AND ELEVATION
SCALFS, IN PRACTICEs THE SCANS ARE NISTORTEN AS A RESULT NF EFFECTIVE
CHANGES IN THE AZIMUTH AND ELEVATION SCALES,

THE AMPLITUNE OF THE SPIRAL 1S DEFINED BY THF SCAN PARAMETER THUMBWHFEEL
SWITCH AT STATION S+ THE AMPLITUDE EQUALS THE DISTANCE FROM THE CENTER
OF THE SPIRAL TO ITS MAXIMUM VALUF AND IS EQIIAL TO A NUMRER BETWEEN Nn,0
AND 9.9 DEGREES.

THE RATE OF THE SPIRAL SCAN 1S DEFINED BY THF SCAN PARAMETFER
THUMBWHEEL SWITCH AT STATION S, THE RATE IS FQUAL T0O THE FRACTION OF THE
MAXTMUM PERMITTED SCAN RATE AND IS A NUMBER RETWEEN .00 ANO .99,

NEW SCAN PARAMETERS MAY BE ENTERED AT ANY TIME BY RESETTING THFE
THUMBWHEEL SWITCHES AND DFEPRESSING THE SPIRAL (SCAN) PUSHRUTTON.

WHENEVER NEW SCANS ARE INITIATEDs THE PROGRAM TAKES THE COURSE OF LFAST
ACTIONS !, E.r THE NEW SCAN WILL START AT THF POSITION NEAREST TN THFE
LAST POSITION OF THE PRFVIOUS SCAN,

ACTUATING THE HOLD PUSHRUTTON WILL STOP AND HOLD THE SCAN AT ITS PRESENT
POSITIONY WHEREAS THE CONTINUE PUSHBUTTON WILL RESTART THE SCAN FROM THAT
POSITION.

1F PROGRAM NUMBER 7XX IS BEING USED IN CONJUNCTION WITH ANY NON-CLEAR
SCAN MODE (GROUP 2)s CLFARING THIS GROUP WILL RECFNTER THF SCAN ARNIIND
THE LAST ANTENNA POSITION AND WILL AUTOMATICALLY FENTER THE AZIMUTH AND
FLEVATION OFFSETS OR ADN THE™ TO ANY EXISTING OFFSETS.

IF LIMIT HOLD (PROGRAM NUMBFER 6XX FCR DESIGNATE AZ-FL MODE ONLY) HAS REFN
SELECTED AND THE ANTENNA AZIMUTH AND/OR ELEVATION LIMITS ARE NOT
CONSTSTENT WITH THE SCAN PARAMETERSy THE ANTFNNA WILL MOVE UNTIL THE
PROGRAM LIMITS ARE ENCOUNTEREN AND THEN HOLND,

IF AZIMUTH AND/OR ELEVATION LIMITS CONFLICT WITH THE SCAN PARAMETERS)
THE OROGRAM WILL DISTORT THFSE PARAMFTERS TD CONFORM WITH THE LIMITS,
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AUTOMATIC ACQUISITIONs SPIRAL SCAN» FOR NDESTIGNATE AZ-~FL AND
DESIGNATF RA-DECs DEFINED RY PROGRAM NUMBERS OXX AND tXXs PROCEEDS IN
THE FOLLOWING MANNER?

(1) FITHER ONE OR ROTH OF THE ENARLFE RECEIVFR PUSHRUTTON SWITCHES AT
STATION S MUST BE ACTUATED.

(2) THE OPERATOR MUST DEFINF THE SCAN PARAMETERS THROUGH THF THUMRWHFFL
SWITCHES AT STATION s, IN ADDITION» THE OPERATOR MUST ACTUATE THE
SPIRAL (SCAN) AND ONFE OF THE NESIGNATE PUSHBUTTONS, IF NO SCAN IS
SELECTEDs BEHAVIOR UPON ACQUISITION--MOMENTARY OR OTHEPWISF--1S THE
SAME AS IF SPIRAL SCAN WAD BEEN SFLECTED.

(3) UPON A MOMENTARY ACQUISITIONs THE OPERATOR SPIRAL SCAN WILL
AUTOMATICALLY JUMP INTO A PROGRAM SPIRAL SCAN CENTERED UPON THE
ACQUISITION POINT, NO ATTEMPT IS YET MANE FOR AUTOMATIC TRACKING,

ANOTHER MOMENTARY ACQUISITION 1S OBRTAINEND WHILE IN PROGRAM CONTROLLED

SPIRAL SCANs A NEW SCAN IS INITIATED AROUT THAT POINT OF MOMENTARY
ACQUISITION, WHEN A NEW SCAN IS INITIATFD AT A POINT OF MOMENTARY
ACQUISITION, AZIMUTH AND FLEVATION OFFSETS WILL BF ENTERFD RY THE
PROGRAM (OR ADDED TGO PREVIOQOUS OFFSETS) IN ORDER T0O CORRESPOND TO THE
NEW CENTER.

(4) IF ACQUISITION IS SUSTAINED FOR MORE THAN ONE SECOND AFTER A
MOMENTARY ACQUISITIONs AUTOMATIC TRACKING MODE 1S INITIATEN,

(5) IFs ON THE OTHER HANNyY NO FURTHER ACQUISITION 1S MADE AFTER THE
PROGRAM DEFINED SPIRAL SCAN HAS EXPANDED TO ITS MAXIMUM AMPLITUDES
THE OPERATOR DEFINED SCAN WILL RESUME CENTERED ABOUT THE LAST
ACQUISITION POINT,

(6) WHEN ACQUISITION IS LOST AFTER AUTOMATIU TRACKING MODE HAS REEN
INITIATEDyY THE PROGRAM GOES INTO RATE MEMORY, IF THE SIGNAL GOES
ABOVE THRESHOLD DURING RATE MEMORY» AUTOMATIC TRACKING IS
REINITIATED. [IF RATE MEMORY TERMINATES AFTER APPROXIMATELY ONE
MINUTE» SCAN PROCEDURES MUST BE REINITIATED RBY THE OPERATOR. THE
TIME FOR RATE MEMORY AND THE PROGRAM CONTROLLED SCAN PARAMETERS WILL
BE DIFFERENT FOR RECEIVERS | AND 2.

UNCONDITIONAL ACOUISITION» SPIRAL SCANs FOR NESIGNATE AZ-FL AND
NDESIGNATE RA-DEC» DEFINF} RY PROGRAM NUMBERS 2XX THROUGH 4XXs PROCFENS
IN THE FOLLOWING MANNER:

(V) EITHER ONE OR BOTH OF THE ENABLE RECEIVER PUSHRUTTON SWITCHES AT
STATION 5 MUST BE ACTUATED,

(2) THE OPERATOR MUST NEFINE THE SCAN PARAMETERS THROUGH THE THUMBMWHEEL
SWITCHES AT STATION 5, 1IN AODITIONs THE OPERATOR MUST ACTUATE THE
SPIRAL (SCAN) AND ONE OF THE NESIGNATE PUSHBUTTONS, IF NO SCAN 1S
SELECTEDY BEHAVIOR UPON ACOUISITION--MOMFNTARY NR OTHERWISE~--1S THF
SAME AS IF SPIRAL SCAN HAD BEEN SELECTED,

(3) THE OPERATOR SELECTEN SPIRAL SCAN WILt IMITIALLY BE CENTERED ON
THE DESIGNATE COMMAND,

(4) THE SPIRAL SCAN WILL PROCEED UNTIL A MOMFMTARY "ACQUISITION IS
OBTAINED, UPON MOMENTARY ACQUISITIONs THE PROGRAM IMMENTATELY
ATTEMPTS ACQUISITION, IF ACQUISITION IS NOT ACCOMPLISHEDs THE SCAN
WILL HOLD AT ITS PRFSENT POSITION, OPERATOR CONTROLLEND SCANNING MAY

RE REINITIATED BY ACTUATING THE CONTINUE PUSHBRUTTON, WHEN A NEW SCAN

IS INITIATED AT A POINT OF MOMENTARY ACOUISITIONs AZIMUTH AND
FLEVATION OFFSETS WILL BE ENTERED BY THE PROGRAM (QOR ADDED 710
PREVIOUS OFFSETS) IN ORDER TO CORRESPOND TO THE CHANGE OF CENTER,

(5) IF ACQUISITION IS SUSTAINED FOR MORE THAN ONF SECOND AFTER A
MOMENTARY ACQUISITIONs AUTOMATIC TRACKING MODE IS INITIATED,.

35

IF
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(6) WHEN ACQUISITION IS LOST AFTER AUTCMATIC TRACKING MODE HAS REEN
INITIATEDs THE PROGRAM GOFS INTC RATE MEMNRY, IF THF SIGNAL GOES
ABOVE THRESHOLD NURING RATE MEMORYs AUTOMATIC TRACKING IS
REINITIATED., IF RATE MEMORY TERMINATES AFTER APPROXIMATELY ONE
MINUTEs SCAN PROCENURES MUST BE REINITIATED BY THE OPERATOR, THE
TIME FOR RATE MEMORY ANO THE PROGRAM CONTROLLED SCAN PARAMETERS WILL
BE DIFFERENT FOR RECFIVERS 1 AND 2,

ROTH AUTOMATIC AND UNCONDITIONAL AQUISITION TN PROGRAM MODE WITH PROGRAM
RETENTIQN WILL CONTINUF TO PROCESS PROGRAM TRACK AFTFR AUTOMATIC TRACKING
HAS BEEN ESTABLISHED,

BOTH AUTOMATIC AND UNCONNITIONAL ACOHISITION IN PROGRAM MONDE WITH NO
PROGRAM RETEMTION WILL STOP PROCESSING PROGRAM TRACK ONCE THF AUTOMATIC
TRACKING MODE HAS BEEN FSTARLISHEDN,

AUTOMATIC ACOQUISITIONs SPIRAL SCAN» FOR THE PROGRAM MODEs DEFINED RY
PROGRAM NUMBERS 0OXX AND IXXy PROCFEDS IN THFE FOLLOWING MANNER?

(1) FITHER ONE OR BOTH OF THF ENABLE RECEIVEPR PUSHRUTTON SWITCHES AT
STATION 5 MUST BF ACTUATED.,

(2) THE OPERATOR MUST NEFINE THE SCAN PARAMETERS THROUGH THE THUMBWHEFL
SWITCHES AT STATION S. IN ADDITIONs THE OPERATOR MUST ACTUATE THF
SPIRAL (SCAN) AND ONE OF THE DESIGNATE PUSHBUTTONS, IF NO SCAN IS
SELECTENy BEHAVIOR UPON ACQUISITION--MOMFNTARY ORP OTHERWISF--IS THE
SAME AS IF SPIRAL SCAN HAD BEEN SELECTED,

(3) THE OPERATOR SELECTED SPIRAL SCAN WILL INITIALLY RE CENTFRED ON THE
PROGRAM TRACK COMMAND, THEREFOREs THE CENTER OF THE SPIRAL SCAN WILL
MOVE ALONG THE PROGRAM TRACKING PATH,

(4) UPON MOMENTARY ACQUISITIONs THE OPERATOR SPIRAL SCAN WILL
AUTOMATICALLY JUMP INTO A PROGRAM SPIRAL SCAN CENTERED UPON THE
ACQUISITION POINT. NO ATTEMPT IS YET MADF FOR AUTOMATIC TRACKING. IF
ANOTHER MOMENTARY ACQUISITION 1S OBTAINEN WHILE IN PROGRAM CONTROLLED
SPIRAL SCANs A NFW SCAN IS INITIATED ABOUT THAT POINT OF MOMENTARY
ACQUISITION, WHEM A NEW SCAN IS INITIATED AT A POINT OF MOMENTARY
ACQUISITION, AZIMUTH AND ELEVATION OFFSETS WILL RE ENTERED BY THE
PROGRAM (OR ADDED TO PRFEVIOUS OFFSETS) IN ORDER TO CORRESPOND TO THE
NEW CENTER.

(S) IF ACQUISITION IS SUSTAINED FOR MORE THAN ONE SECOND AFTER A
MOMENTARY ACOQUISITIONs AUTOMATIC TRACKING MODE IS INITIATEDN,

(6) IFy ON THE OTHER HAND» NO FURTHER ACQUISITION IS MADE AFTER THE
SPIRAL HAS EXPANDED TO ITS MAXIMUM AMPLITUDEs THE OPERATOR SPIRAL
SCAN WILL RESUME CENTERED ABOUT THE LAST ACQUISITION POINT,

(7) WHEN ACQUISITION IS LOST AFTER AUTOMATIC TRACKING MONE HAS BEEN
INITIATEDyYy THE PROGRAM GOES INTO RATE MEMORY. IF THE SIGNAL GOES
ABOVE THRESHOLD DURING RATE MEMORY» AUTOMATIC TRACKING IS
REINITIATED. JF RATE MEMORY TERMINATES AFTER APPROXIMATELY ONE
MINUTEs CONTROL IS RETURNED TO PROGRAM TRACK BUT WITH NO SCAN (OR
OTHER SELFCTIONS IF THERE 1S NO PROGRAM RETENTION)s ANY NEW SCAN
MUST BE REINITIATED BY THE OPERATOR, THF TIME FCR RATE MEMORY AND
THE PROGRAM CONTROLLED SCAN PARAMETERS WILL BE DIFFERENT FOR
RECEIVERS  AND 2.

UNCONDITIONAL ACQUISITIONs SPIRAL SCANs IN PROGRAM MODE» DFFINED BY
PROGRAM NUMBERS 2XX AND 3XXs» PROCFEDS IN THFE FOLLOWING MANNER:

(1) EITHER ONE OR BOTH 0OF THE ENABRLE RECFIVERP PUSHBUTTON SWITCHES AT
STATION 5 MUST RE ACTUATED.
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(2) THE OPERATOR MUST DFFINF THE SCAN PARAMETERS THROUGH THF THUMBWHFEL
SWITCHES AT STATION Se IN APDITIONs THF OPERATO® MUST ACTUATFE THF
SPIRAL (SCAN) AND ONE OF THE DESIGNATE PUSHBUTTONS. IF NO SCAN 1S
SELECTENs BFHAVIQR UPON ACQUISITIQON-=MOMFNTARY QR QTHERWISE--1S THE
SAME AS IF SPIRAL SCAN HAD BREEN SELFCTED,

(3) THE OPERATOR SELFCTED SPIRAL SCAN WILL INITIALLY BE CENTERED ON THE
PROGRAM TRACK COMMAND, THEREFCREs THF CFNTER OF THE SPIRAL SCAN MWILL
MOVE ALONG THE PROGRAM TRACKING PATH,

(4) THE SPIRAL SCAN WILL PROCEED UNTIL A MOMENTARY ACQUISITION IS
OBTAINEQ. UPON MOMENTARY ACQUISITIONs THFE PROGRAM IMMEDIATELY
ATTEMPTS AQUISITION, IF ACQUISITION IS NOT ACCOMPLISHENs THE SCAN
WILL HOLD AT ITS PRESENT POSITION, OQPERATOR CONTROLLED SCANNING MAY
BE REINITIATED RY ACTUATING THE CONTINUE PUSHBRUTTON? BUT THE NEW SCAN
WILL BE CENTERED ABOUT THE LAST ACQUISITION POINT,

(S) TF ACQUISITION IS SUSTAINED FOR MORE THAN ONE SFECOND AFTER A
MOMENTARY ACQUISITIONs AUTOMATIC TRACKING MODE IS INITIATED.

(6) WHEN ACQUISITION IS LOST AFTER AUTOMATIC TRACKING MODE HAS BEEN
INITIATEDy THE PROGRAM GOES INTO RATE MEMORY, IF THE SIGNAL GOES
ABOVE THRESHOLD DURING RATE MEMORYs AUTOMATIC TRACKING 1S
REINITIATED,., IF RATE MEMORY TERMINATES AFTER APPROXIMATELY ONE
MINUTEs CONTROL IS RETURNED TO PROGRAM TRACK BUT WITH NO SCAN. ANY
NEW SCAN MUST BE REINITIATED BY THE OPERATOR., THE TIME FOR RATE
MEMORY AND THE PROGRAM CONTROLLED SCAN PARAMETERS WILL BE DIFFERENT
FOR RECFEIVERS | AND 2.

PROGRAM CORRECT CONTROL»s» SPIRAL SCANs IN PROGRAM MODEs DFFINED 8BY PROGRAM
NUMBER 4XXs PROCFEDS IN THE FOLLOWING MANNER:

(1) EITHER ONE OR BOTH OF THE ENABLE RECEIVER PUSHBUTTON SWITCHES AT
STATION S MUST BE ACTUATED.

(2) THE OPERATOR MUST DOFFINE THE SCAN PARAMETERS THROUGH THFE THUMBWHEEL
SWITCHES AT STATION S. IN ADNITIONs THE OPERATOR MUST ACTUATE THE
SPIRAL (SCAN) AND ONE OF THE NDFSIGNATE PUSHBUTTONS, IF NO SCAN 1S
SELECTED» BEHAVIOR UPON ACQUISITION~~MOMFMTARY OR OTHERWISE--IS THE
SAME AS IF SPIRAL SCAN HAD BEEN SELECTEN,

(3) THE OPERATOR SELECTED SPIRAL SCAN WILL INITIALLY BE CENTERED ON THE
PROGRAM TRACK COMMAND. THEREFOREs THE CFNTER OF THE SPIRAL SCAN WILL
MOVE ALONG THE PROGRAM TRACKING PATH.

(4) UPON MOMENTARY ACQUISITIONs THE OPERATOR SPIRAL SCAN WILL
AUTOMATICALLY JUMP INTO A PROGRAM SPIRAL SCAN CENTERED UPON THE
ACQUISITION POINT, THE RELATIVE SIGNAL STRENGTH AT SUCCESSIVE
POSITIONS IN THE SCAN IS STORED BY THE PROGRAM: AND UPON COMPLETING
THE PROGRAM CONTROLLED SCANs» PROGRAM TRACKING IS CONTINUED AT THE
POINT OF MAXIMUM SIGNAL STRENGTH., THE OPERATOR MUST REINITIATE
PROGRAM CORRECT CONTROL IF THE PROGRAM TRACK 1S TO BE PEAKED AGAIN,

De. HOLD

THE HOLD PUSHBUTTON WILL CAUSE SCANNING TO STOP AT ITS PRESENT POSITION
AND HOLD. THE SCAN MAY BE CONTINUED BY ACTUATING THE CONTINUE PUSHBUTTON
IN THE SAME GROUP. SEE THE CONTINUE PUSHBUTTON FOR FURTHER DETAILS.

IF PROGRAM NUMBER 7XX IS BEING USED IN CONJUNCTION WITH ANY NON=CLEAR
SCAN MODE (GROUP 2)s CLEARING THIS GROUP WILL RECENTER THE SCAN AROUND
THE LAST ANTENNA POSITION AND WILL AUTOMATICALLY ENTER THE AZIMUTH AND
ELEVATION OFFSETS OR ADD THEM TO ANY EXISTING OFFSETS,

37



38 BASS AND TOWNSEND

Fe CONTINUE

THE CONTINUE PUSHBUTTON WILL CONTINUE (WITH NO CHANGE IN SCAN PARAMETERS)
A SCAN WHICH HAS BEEN STNPPFQO AND IS HCLOING BECAUSF A PQOSITION OUTSIDE
OF PROGRAM LIMITS HAS BFEN DESIGNATED OR BECAUSE THE PROGRAM LIMITS HAVE
BEEN REACHED.,

IF PROGRAM NUMBER 7XX IS BEING USED IN CONJUNCTION WITH ANY NON-CLEAR

SCAN MODE (GROUP 2)» CLEARING THIS GROUP WILL RECENTER THE SCAN AROUND
THE LAST ANTENNA POSITION ANND WILL AUTOMATICALLY ENTER THE AZIMUTH AND
FLEVATION OFFSETS OR ADD THEM TO ANY EXISTING OFFSETS,

GROUP 3
A, CLEAR

THE CLEAR PUSHBUTTON WILL CLFAR ANY SELECTION MADE WITHIN THIS GROUP,

B. ADD (TIME OFFSET)

THE ADD PUSHBRUTTON IN THIS GROUP WILL OFFSET THE GMT TIME BY UP TO
PLUS 7 MINUTES 59,999 SECONDS., THE MAGNITUDF UF THE TIME OFFSET IS
NEFINED BY THE TIME PRESET THUMBWHEEL SWITCH AT STATION S.

iF AN AZIMUTHs ELEVATION AND/OR TIME OFFSET 1S BEING USED IN CONJUNCTION
WITH PROGRAM TRACK WHEN A PROGRAM [IMIT FOR ANTENNA POSITION IS REACHED)
A FLASHBACK ON ALL OF THE SELECTEN PUSHBUTTONS WILL BE RETURNED EXCEPT
THOSE IN GROUPS g AND 7 WHICH WILL BE CLEARFD,

IF AN AZIMUTH OR ELEVATION OFFSET USED IN CONJUNCTION WITH PROGRAM TRACK
NESIGNATES A POSITION DQUTSIDE OF PROGRAM LIMITSy THE PROGRAM WILL IGNORE
THAT OFFSET AND RETURN A FLASHBACK TO THAT OFFSET PUSHBUTTON ONLY.

IF A TIME QFFSET USED IN CONJUNCTION WITH PRNOGRAM TRACK DESIGNATES A
POSITION OQOUTSIDE OF PROGRAM LIMITSy THE ANTENNA WILL HOLD? AND A
FLASHBACK WILL BE RETURNED TO ALL OF THE SELFCTED PUSHBUTTONS FXCEPT
THOSE IN GROUPS & AND 7 WHICH WILL BE CLEAREDN,

THIS PUSHBUTTON WILL 8f CLEARED UNLESS PROGRAM MODF FROM GROUP | HAS
REEN SELECTED.

Ce SUBTRACT (TIME OFFSET)

THE SUBTRACT PUSHBUTTON IN THIS GROUP WILL OFFSET THFE GMT TIME BY UP TO
MINUS 7 MINUTES 59.939 SECONDS, THE MAGNITUNE OF THIS OFFSFET 1S NDEFINED
B3Y THE TIME PRESET THUMRWHEFL SWITCH AT STATION S,

IF AN AZIMUTHs EILLEVATION AND/OR TIME OFFSET 1S BEING USED IN CONJUNCTION
WITH PROGRAM TRACK WHEN A PROGRAM LIMIT FOR ANTENNA POSITION IS REACHED:
A FLASHBACK ON ALL OF THE SELECTED PUSHBUTTONS WILL BE RETURNED EXCEPT
THOSE IN GROUPS B AND 7 WHICH WILL BE CLEARFN,

IF AN AZIMUTH OR ELEVATION OFFSET USED IN COMJUNCTION WITH PROGRAM TRACK
NDESIGNATES A POSITION OUTSINE OF PROGRAM LIMITSy THE PROGRAM WILL IGNORE
THAT OFFSET AND RETURN A FLASHBACK TO THAT OFFSET PUSHRUTTON ONLY.

IF A TIME OFFSET USEN IN CONJUNCTION WITH PROGRAM TRACK DESIGNATES A
POSITION OUTSIDE OF PROGRAM LIMITSy THE ANTENNA WILL HOLD? AND A
FLASHBACK WILL BFE RETURNFD TO ALL OF THE SELFCTEDN PUSHBUTTONS FEXCEPT
THOSE IN GROUPS 6 AND 7 WHICH WILL BE CLEARFN,

THIS PUSHBUTTON WILL BE CLEARED UNLESS PROGRAM MODE FROM GROUP 1 HAS
REEN SELECTED,
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GROUP 4

A. CLEAR

THE CLEAR PUSHBUTTON WILL CLFAR ANY SELECTION MADE WITHIN THIS GROUP,

Re ADD (AZIMUTH OFFSET)

THE ADD PUSHBUTTON IN THIS GROUP WILL OFFSET THE AZIMUTH BY UP TO

PLUS 99.999 DEGREES. THE MAGNITUDE OF THE AZIMUTH OFFSET 1S DEFINED BY
THE OFFSET PORTION OF THE AZIMUTH DESIGNATE THUMBWHEFRL SWITCH AT
STATION S,

IF AN AZIMUTHs ELEVATION AND/OR TIME OFFSET 1S BFEING USED IN CONJUNCTION
WITH PROGRAM TRACK WHEN A PROGRAM LIMIT FOR ANMTENNA POSITION IS REACHED»
A FLASHBACK ON ALL OF THE SELECTED PUSHBUTTONS WILL BE RETURNED EXCEPT
THOSE IN GROUPS 6 AND 7 WHICH WILL BE CLEAREN,

IF AN AZIMUTH OR ELEVATION QOFFSET USED IN CONJUNCTION WITH PROGRAM TRACK
DESIGNATES A POSITION OUTSIDE OF PROGRAM LIMITS» THE PROGRAM WILL IGNORE
THAT OFFSET AND RETURN A FLASHBACK T0O THAT OFFSET PUSHBUTTON ONLY,

IF A TIME OFFSET USEN IN CONJUNCTION WITH PRNGRAM TRACK DESIGNATES A
POSITION OUTSIDE OF PROGRAM LIMITSs THE ANTENNA WILL HOLD? AND A
FLASHBACK WILL BE RETURNED TO ALL OF THE SELFCTEN PUSHBUTTONS EXCEPT
THOSE IN GROUPS & AND 7 WHICH WILL BE CLEAREN.

THIS PUSHBUTTON WILL RE CLEAREN UNLESS PROGRAM MODE OR DIGITAL SLAVE MODE
FROM GROUP | HAS BEEN SFLECTED.

Ce SUBTRACT (AZIMUTH OFFSET)

THE SUBTRACT PUSHBUTTON IN THIS GROUP WILL ODFFSET THE AZIMUTH BY UP TO
MINUS 99.993 DEGREES. THF MAGNITUDE OF THE AZIMUTH OFFSET 1S NDEFINED
BY THE OFFSET PORTION OF THF AZIMUTH DESIGNATE THUMBUWHEEL SWITCH AT
STATION S,

IF AN AZIMUTHy ELEVATION AND/OR TIME OFFSET IS BEING USEDS IN CONJUNCTION
WITH PROGRAM TRACK WHEN A PROGRAM LIMIT FOR ANTENNA POSITION IS REACHED
A FLASHBACK ON ALL OF THE SFLECTED PUSHBUTTONS WILL RE RETURNED EXCEPT
THOSE IN GROUPS 6 ANN 7 WHICH WILL BE CLEAREN,

1F AN AZIMUTH OR ELEVATION OFFSET USED IN COMJUNCTION WITH PROGRAM TRACK
DESIGNATES A POSITION OUTSINE OF PROGRAM LIMITSs THE PROGRAM WILL IGNORE
THAT OFFSET AND RETURN A FLASHBACK TO THAT OFFSET PUSHBUTTON ONLY,

IF A TIME OFFSET USED IN CONJUNCTION WITH PROGRAM TRACK DESIGNATES A
POSITION QUTSIDE OF PROGRAM LIMITSy THE ANTENNA WILL HOLD3 AND A
FLASHBACK WILL BE RETURNED TD ALL OF THE SELFCTED PUSHBUTTONS FXCEPT
THOSE IN GROUPS 6 ANO 7 WHICH WILL BE CLEARFN,

THIS PUSHBUTTON WILL BE CLEARED UNLESS PRQOGRAM MONE OR DIGITAL SLAVE MONE
FROM GROUP | HAS BEEN SFLFCTED.

GRQUP 5

A. CLEAR

THE CLEAR PUSHBUTTON WILL CLEAR ANY SELECTION MADE WITHIN THIS GROUP,
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Be ADD (ELEVATION OFFSET)

THE ADD PUSHBUTTON IN THIS GROUP WILL OFFSET THE ELFVATION BY UP TO

PLUS 99,999 DEGREES, THE MAGNITUDE OF THE FLEVATION OFFSET IS DEFINED BY
THE OFFSET PORTION OF THE ELEVATION DESIGNATF THUMBWHEEL SWITCH AT
STATION S.

IF AN AZIMUTHs ELEVATION ANB/OR TIME OFFSET 1S BEING USED IN CONJUNCTION
WITH PROGRAM TRACK WHEN A PROGRAM LIMIT FOR ANTENNA POSITION IS REACHFD)
A FLASHBACK ON ALL OF THE SFELECTED PUSHBUTTONS WILL BE RETURNED EXCEPT
THOSE IN GROUPS & AND 7 WHICH WILL BE CLEAREN,

IF AN AZIMUTH OR ELEVATION OFFSET USED IN CONJUNCTION WITH PROGRAM TRACK
DESIGNATES A POSITION OUTSIDE OF PROGRAM LIMITSy THFE PROGRAM WILL IGNORE
THAT OFFSET AND RETURN A FLASHBACK TO THAT OFFSET PUSHBUTTON ONLY.

IF A TIME OFFSET USED IN CONJUNCTION WITH PROGRAM TRACK DFESIGNATES A
POSITION OUTSIDE OF PROGRAM LIMITSs THE ANTENNA WILL HOLO? AND A
FLASHBACK WILL BE RETURNED TO ALL OF THE SELECTED PUSHBUTTONS EXCEPT
THOSE IN GROUPS & ANO 7 WHICH WILL BE CLEAREN.

THIS PUSHBUTTON WILL BE CLEARED UNLESS PROGRAM MODE OR DIGITAL SLAVE MODE
FROM GROUP | HAS BEEN SELECTED.

Ce SUBTRACT (ELEVATION OFFSET)

THE SUBTRACT PUSHBUTTON IN THIS GROUP WILL OFFSET THF ELEVATION BY UP TO
MINUS 99,999 DEGREES, THE MAGNITUDE OF THE FLEVATION OFFSET IS DEFINED
RY THE OFFSET PORTION OF THE ELEVATION DESIGNATE THUMBWHFEL SWITCH AT
STATION Se.

IF AN AZIMUTHs ELEVATION AND/OR TIME OFFSET 1S BEING USED IN CONJUNCTION
WITH PROGRAM TRACK WHEN A PROGRAM LIMIT FOR ANTENNA POSITION IS REACHED»
A FLASHBACK ON ALL OF THE SELECTEN PUSHBUTTONS WILL BE RETURNED EXCEPT
THOSE IN GROUPS A& AND 7 WHICH WILL BE CLEAREN,

IF AN AZIMUTH OR ELEVATION OFFSET USED IN CONJUNCTION WITH PROGRAM TRACK
DESIGNATES A POSITION OUTSIOE OF PROGRAM LIMITSy THE PROGRAM WILL IGNORE
THAT OFFSET AND RETURN A FLASHBACK T0O THAT OFFSET PUSHBUTTON ONLY.

IF A TIME OFFSET USED IN CONJUNCTION WITH PROGRAM TRACK DESIGNATES A
POSITION OUTSIDE OF PROGRAM LIMITSy THE ANTENNA WILL HOLND? AND A
FLASHBACK WILL BF KRETURNED TO ALL OF THE SELFCTED PUSHBUTTONS EXCEPT
THOSE IN GROUPS 6 AND 7 WHICH WILL BE CLEARED,

GROUP &

A. CLEAR

THE CLFAR PUSHBUTTON WILL CLFAR ANY SELECTION MADE WITHIN THIS GROUP AS
WELL AS IN GROUP 7.

Re EARTH RADII-CPS/GC

THE EARTH RADII-CPS/GC PUSHRUTTON WILL DISPLAY THF RANGE AND RANGE RATE
CIN EARTH RADOII AND CPS/GCs» RESPECTIVELY) FROM THE LOCAL SITE ANDs UNDER
CERTAIN CIRCUMSTANCESs FROM A REMOTE SITE TO A SATFLLITE OR CELESTIAL
NBJECT. THE COMPUTATIONS APPEAR ONCE PER SECOND THRQUGH THE LOCAL AND
REMOTE IN-LINE DISPLAYS AT STATIONS 4 AND 5.
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THE REMOTE RANGE ANN RANGE RATE MAY BE DISPLAYED BY FIRST NEFINING A
REMOTE SITE AND THEN BY SFLECTING THAT SITE THROUGH THE APPROPRIATE
PUSHRUTTON SWITCH IN GROUP 7, REMOTE SITES MAY NFVER BE USFN EXCEPT

IN CONJUNCTION WITH THE LOCAL SITF. IF A RFMOTE SITF HAS BFEN DEFINFD
AND SELECTEDs THF ANDD LOCAL PUSHBUTTON WILL FNTER THF REMOTF DISPLAYS
WITH THE RANGE AND RANGF RATF FOR THE TOTAL PATH RFTWEEN THE LOCAL SITEs
THE SATELLITE OR CELESTIAL NBJECTs AND THE RFMOTE SITE,

THIS PUSHBUTTON WILL BE CLEARED UNLESS PROGRAM MODE FROM GROUP | HAS
BREEN SELECTED.

Ce FREQ. 1 ' ,

THE FREQ. | PUSHRUTTON WILL NISPLAY THE DOPPLER SHIFT AND FREE SPACE
ATTENNUATION BETWEEN ISOTROPIC ANTENNAS (IN CPS AND DECIBELS»
RESPECTIVELY) FROM THE LOCAL SITE AND» UNNER CERTAIN CIRCUMSTANCESs FROM
A REMOTE SITE TO A SATEILLITF OR CELESTIAL ORJFCT, THF COMPUTATIONS
APPEAR ONCE PER SECOND THROUGH THE LOCAL AND REMOTE IN-LINF DISPLAYS

AT STATIONS 4 AND S.

THE REMOTE DOPPLER SHIFT ANND FREE SPACE ATTENNUATION MAY BE DISPLAYED
BY FIRST DEFINING A REMOTE SITE AND THEN BY SELECTING THAT SITF THROUGH
THE APPROPRIATE PUSHBUTTON IN GROUP 7., REMOTE SITFS MAY NFVER RE USFD
EXCEPT IN CONJUNCTION WITH THE LOCAL SITE., IF A REMCTE SITE HAS BEEN
DEFINED AND SELECTEDs THF ADD LOCAL PUSHRUTTAN WILL FNTER THE REMOTF
NISPLAYS WITH THE FREE SPACF ATTENNUATION ANND DOPPLER SHIFT FOR THE
TOTAL PATH BETWEEN THE LOCAL SITEs THE SATELLITE OR CELESTFIAL ORJECT
AND THE REMOTE SITE,

THIS PUSHBUTTON WILL BFE CLEARED UNLESS PROGRAM MODF FROM GROUP | HAS
BEEN SELECTED.

De FREQ. 2

THE FREQ, 2 PUSHRUTTON WILL NISPLAY THE DOPPLFR SHIFT AND FREE SPACE
ATTENNUATION BETWEEN ISOTROPIC ANTENNAS (IN CPS AND DECIRELS»
RESPECTIVELY) FROM THE LOCAL SITE ANNs UNDER CERTAIN CIRCUMSTANCESs FROM
A REMQTE SITE TO A SATELLITE OR CFLESTIAL Q8.JECT. THE COMPUTATIONS
APPEAR ONCE PER SECOND THROUGH THE LOCAL AND REMOTF IN-LINF 0DISPLAYS

AT STATIONS 4 AND S,

THE REMOTE DOPPLER SHIFT ANND FREE SPACE ATTENNUATION MAY BF DISPLAYED
BY FIRST DEFINING A REMOTE SITE AND THEN BY SELECTING THAT SITE THROUGH
THE APPROPRIATE PUSHBRUTTON IN GROUP 7. REMOTF SITES MAY NEVER BE USFEN
EXCEPT IN CONJUNCTION WITH THE LOCAL SITE. IF A REMOTE SITE HAS BEEN
DEFINED AND SELECTED» THE ADN LOCAL PUSHRUTTAN WILL ENTER THE REMOTE
NDISPLAYS WITH THE FREE SPACF ATTENNUATION ANN DOPPLER SHIFT FOR THE
TOTAL PATH BETWEEN THE LOCAL SITEs THE SATELLITE OR CELESTIAL OBJECT»
AND THE REMOTE SITE,

THIS PUSHBUTTON WILL BE CLEARED UNLESS PROGRAM MONE FROM GROUP | HAS
BEEN SELECTED.

Ee FREQ. 3

THE FREQ., 3 PUSHBUTTON WILL DISPLAY THE DOPPLER SHIFT AND FREE SPACE
ATTENNUATION BETWEEN ISOTROPIC ANTENNAS (IN CPS AND DECIBFLSH
RESPECTIVELY) FROM THE LOCAL SITE AND» UNDER CERTAIN CIRCUMSTANCES» FROM
A REMOTE SITE TO A SATELLITFE OR CELESTIAL OBRJECT. THE COMPUTATIONS
APPEAR ONCE PER SECOND THROUGH THE LOCAL AND REMOTE IN-LINFE DISPLAYS

AT STATIONS 4 AND S,
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THE REMOTE DOPPLFR SHIFT AND FREE SPACE ATTFNNUATION MAY BF NISPLAYED
RY FIRST DEFINING A REMOTE SITE AND THFN RY SFLECTING THAT SITE THROUGH
THE APPROPRIATE PUSHRUTTON IN GRCUP 7., REMOTFE SITES MAY NFVER BE USFD
EXCEPT IN CONJUNCTION WITH THE LOCAL SITE, IF A REMOTE SITE HAS REEN
NEFINED AND SELECTEDs THE ADD LOCAL PUSHRUTTON WILL ENTER THE REMOTE
NISPLAYS WITH THF FREE SPACF ATTENNUATION AND DOPPLER SHIFT FOR THE
TOTAL PATH BETWEFN THE LOCAL SITEs THE SATELLITE OR CELFSTIAL OBJFCT»
AND THE REMOTE SITE.

THIS PUSHBUTTON WILL BF CLEARED UNLESS PROGRAM MODF FROM GRNOUP | HAS
REEN SELECTED.

GROUP 7

A, CLEAR

THE CLEAR PUSHRUTTON WILL CLFAR ANY SELECTION MADE WITHIN THIS GROUP,

R, REMOTFE A

THE REMOTE A PUSHBUTTON WILL DISPLAY THF COMPUTATIONS FOR REMOTE SITF A
(DEFINED BY THE ROUTINE SITF.,) AS SELECTED RY THE EARTH RANII-CPS/GC»
FREQ. 1» FREQ, 29 OR FRFQ. 3 PUSHBUTTON FROM GROUP 6, THE COMPUTATIONS
APPEAR ONCE PER SECOND THROUGH THE REMOTE IN-LINE DISPLAYS AT STATIONS 4
AND 5, REMOTE SITES MAY NEVER BE USED EXCEPT IN CONJUNCTION WITH THE
LOCAL SITE,

1F A REMOTE SITE HAS BEFN DFFINED AND SELECTFD» THE ADD LOCAL PUSHBUTTON
WILL ENTER THE REMOTE DISPLAYS WITH COMPUTATIONS FOR THE TOTAL PATH
BETWEEN THE LOCAL SITEs THE SATELLITE OR CELESTIAL 0BJECTs AND THE
REMOTE SITE.

THIS PUSHBUTTON WILL BE CLEARED UNLESS PROGRAM MODE OR DIGITAL SLAVE MODE
FROM GROUP | HAS BEEN SELECTED.

Ce REMOTE B

THE REMOTE B PUSHBUTTON WILL DISPLAY TKRE COMPUTATIONS FOR REMOTE SITF B
(DEFINED BY THE ROUTINE SITE.) AS SELECTED By THE FARTH RANII-CPS/GC»
FREQ. 1» FREQ, 2+ OR FREQ. 3 PUSHBUTTON FROM GROUP 6. THE COMPUTATIONS
APPEAR ONCE PER SECOND THROUGH THE REMCTE IN-LINE DISPLAYS AT STATIONS 4
AND S. REMOTE SITES MAY NEVER BE USED EXCEPT IN CONJUNCTION WITH THE
LOCAL SITE.

IF A REMOTE SITE HAS BEEN DFFINED AND SELECTFDs THE ADD LOCAL PUSHBUTTON
WILL ENTER THE REMOTE DISPLAYS WITH COMPUTATIONS FOR THE TOTAL PATH
RETWEEN THE LOCAL SITEs THE SATELLITE OR CELESTIAL OBJECTs AND THE
REMOTE SITE.

THIS PUSHBUTTON WILL BE CLEARED UNLESS PROGRAM MODE OR NDIGITAL SLAVE MODE
FROM GROUP 1 HAS BEEN SELECTED.

D. REMOTE C

THE REMOTE C PUSHBUTTON WILL DISPLAY THE COMPUTATIONS FOR REMOTE SITF C
(DEFINED 8Y THE ROUTINE SITF,) AS SELECTED By THE EARTH RADII-CPS/GC»
FREQ, » FREQ, 2+ OR FREN, 3 PUSHRUTTON FROM GROUP &, THE COMPUTATIONS
APPEAR ONCE PER SECOND THROUGH THFE REMOTE IN-LINE DISPLAYS AT STATIONS 4
AND Se REMOTE SITES MAY NEVFR BE USEDN EXCFPT IN CONJUNCTION WITH THE
LOCAL SITE.
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IF A REMOTE SITE HAS BEFN DFFINFD AND SFLECTEDs THE ADD LOCAL PUSHBUTTON
WILL ENTER THE REMOTE NDISPLAYS WITH COMPUTATIONS FOR THE TOTAL PATH
RETWEEN THE LOCAL SITEs THE SATELLITE OR CELFSTIAL OBJECTs AND THE
REMOTE SITE,

THIS PUSHBUTTON WILL RE CLEAREFD UNLESS PROGRAM MODF OR DIGITAL SLAVE MODE
FROM GROUP | HAS BEFN SFLECTED.

E. ADD LOCAL

IF A REMOTE SITE HAS BEEN DFFINED AND SELECTEDs THE ADD LOCAL PUSHRUTTON
WILL ENTER THE REMOTE DISPLAYS WITH COMPUTATIONS FOR THE TOTAL PATH
RETWEEN THE LOCAL SITEs THE SATELLITE OR CELFSTIAL OBJECTs AND THE
REMOTE SITE.

THIS PUSHBUTTON WILL BE CLEARED UNLESS PROGRAM MODE OR DIGITAL SLAVE MODE
FROM GROUP | HAS BEEN SELECTED.

GROUP 8

A, CLEAR

THE CLEAR PUSHBUTTON WILL CLEAR ANY SELECTION MADE WITHIN THIS GROUP,

Re SET

THE SET PUSHBUTTON AT STATION 4 WILL INITIATF AZIMUTH AND FLEVATION
NISPLAYS FOR A SATELLITE OR CELESTIAL ORJECT DEFINFD BY THE ROUTINE
TRACK AT THE GMT STARTING TIME SPECIFIED BY THE REVERSE CLOCK THUMBWHEEL
SWITCH AT STATION 4, THE SET PUSHBUTTON BY ITSELF WILL PROVIDE ONLY

ONE COMPUTATION POINT, IN ADDITIONy THE STARTING DATE WILL ALWAYS BE
FOR THE PRESENT nAY,

A TIME INCREMENT (OR DECREMENT) MAY BRE ENTERFD THROUGH THE REVERSE CLOCK
THUMBWHEE| SWITCH AT STATION 4 AFTER THE SET PUSHBUTTON HAS BEEN
ACTUATED. THE AZIMUTH AND FELEVATION DISPLAYS WILL BE INCREMENTED OR
DECREMENTED ONCE EVERY SECOND BY THE TIME ENTERED ON THE REVERSE CLOCK
THUMBWHEEL SWITCH» DEPENDING ON WHETHER THE INCREASE OR THE DECREASE
PUSHBUTTON HAS BFEN ACTIVATFD,

A SINGLE INCREMENTED POINT MAY BE DISPLAYFD RY MOMENTARILY ACTUATING
THE INCREASE OR NECREASFE PUSHBUTTON WHILE THF HOLD PUSHBUTTON 1S
NEPRESSED.

THE STARTING TIME AND THE TIME INCREMENT (0OR DECREMENT) MAY BE CHANGED
AT ANY TIME DURING QUICK LOOK BY ENTERING THE NEW TIME ON THE REVERSFE
CLOCK THUMBWHEEL SWITCH AND THEN ACTUATING THE APPROPRIATE PUSHRUTTON IN
GROUP 8.

THIS PUSHBUTTON WILL FUNCTION ONLY IN COMJUNCTION WITH GROUPS 6 AND 7.
SELECTING GROUPS | THROUGH S WILL CAUSE GROUP 8 TO CLEAR.

Ce. HOLD

THE HOLD PUSHBUTTON WILL CAUSE QUICK LOOK TO HOLD AT ITS PRESENT
COMPUTATION POINT., AZIMUTH AND ELEVATION COMPUTATIONS MAY BE CONTINUED
AT ANY TIME BY ACTUATING EITHER THE INCREASE OR DECREASE PUSHBUTTONS 1IN
THE SAME GROUP.
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A SINGLE INCREMENTEDN POINT MAY BE DOISPLAYED RY MOMENTARILY ACTUATING
THE INCREASE OR DECREASE PUSHBUTTON WHILE THF HOLD PUSHBUTTON IS
NEPRESSED.

THIS PUSHBUTTON WILL FUNCTION ONLY IN CONJUNCTION WITH GROUPS & AND 7.
SELEGCTING GROUPS | THROUGH S WILL CAUSE GROUP 8 TO CLEAR.

D« INCREASE

THE INCREASF PUSHBUTTON WILL INCREMENT THE GMT STARTING TIME ONCE EVERY
SECOND BY THE TIME SPECIFIED ON THE REVERSE CLOCK THUMBWHEEL SWITCH AT
STATION 4, THE AZIMUTH AND FLEVATION OF THF SATELLITE OR CELESTIAL
OBJECT AT THE INCREMENTFD TIME WILL APPEAR ON THE IN-LINE NISPLAYS AT
STATIONS 3s Uy AND 5,

A SINGLE INCREMENTED POINT MAY BE DISPLAYED RY MOMENTARILY ACTUATING
THE [NCREASE PUSHBUTTON WHILF THE HOLD PUSHBUTTON 1S DEPRESSFD.

THE STARTING TIME AND THE TIME INCREMENT (0OR DECREMENT) MAY BE CHANGED
AT ANY TIME DURING QUICK LOOK BY ENTFRING THF NEW TIME ON THE REVERSF
CLOCK THUMBWHEEL SWITCH ANO THEN ACTUATING THE APPROPRIATE PUSHRBUTTON IN
GROUP B,

THIS PUSHBUTTON WILL FUNCTION ONLY IN CONJUNCTION WITH GROUPS 6 AND 7.
SELECTING GROUPS | THROUGH 5 WILL CAUSE GROU? 8 TO CLEAR.

E. DECREASE

THE DECREASE PUSHBUTTON WILL DECREMENT THE GMT STARTING TIME ONCE EVFRY
SECOND BY THE TIME SPECIFIED ON THE REVERSE CLOCK THUMBWHEEL SWITCH AT
STATION 84, THE AZIMUTH AND FLEVATION OF THE SATELLITE OR CELESTIAL
ORJECT AT THE DECREMENTED TIME WILL APPEAR ON THE IN-LINE DISPLAYS AT
STATIONS 3» 4» AND S,

A SINGLF DECREMENTED POINT MAY BE NISPLAYFD RY MOMENTARILY ACTUATING
THE DECREASE PUSHBUTTON WHILF THE HOLD PUSHRUTTON IS DEPRESSFD,

THE STARTING TIME AND THE TIME DECREMENT (OR INCREMENT) MAY BE CHANGED
AT ANY TIME DQURING QUICK LOOK BY ENTERING THF NEW TIME ON THE REVERSE
CLOCK THUMBWHEEL SWITCH AN[D THEN ACTUATING THE APPROPRIATE PUSHBUTTON IN
GROUP 8.

THIS PUSHBUTTON WILL FUNCTION ONLY IN CONJUNCTION WITH GROUPS & AND 7.
SELECTING GROUPS | THROUGH S WILL CAUSE GROUP 8 TO CLEAR.

MISCELLANEOUS PUSHBUTTONS

A, ENABLE RECVR, |

THE ENABLE RECVR,., | PUSHRUTTON SWITCH AT STATION 5 WILL ACTIVATE
RECEIVER NUMBER ), RECEIVER NO, | IS A UHF RECEIVERs NOMINALLYIN THE
RANGE OF 2 GHZ.

Re FMABLE RECVR. 2
THE ENABLE RECVR, 2 PUSHRBUTTON SWITCH AT STATION S WILL ACTIVATE

RECEIVER NUMBER 2, RECEIVER NO., 2 IS A SHF RECEIVERy NOMINALLY IN THE
RANGE OF 8 GHZ.
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Ce RECEIVER EXTe SELECT

THE RECEIVER EXT. SFLECT PUSHBUTTON SWITCH AT STATION 5 WILL ENABLE THE
OPERATOR TO MANUALLY SELECT RFCEIVER | OR 2 THROUGH THE ENABLE RECEIVER
PUSHRUTTONS AT STATION 5 OR THROUGH THE APPRNPRIATE CODES.

Ne DEFEAT RECVR. |

THE DEFEAT RECVR, | PUSHBUTTON SWITCH AT STATION S WILL DISABLE RECEIVER
NO. |e RECEIVER NO« | 1S A UHF RECFIVERs NOMINALLYIN THE RANGF OF 2 GHZ.

Fe DFFEAT RECVR. 2

THE DEFEAT RECVR., 2 PUSHBUTTON SWITCH AT STATION S WILL DISABLF RECEIVER
NO. 2. RECEIVER NO. 2 1S A SHF RFCEIVER» NOMINALLYIN THE RANGE OF 8 GHZ,

F. RECEIVER PROG, SELECT

THE RECEIVER PROG. SELECT PUSHBUTTON SWITCH AT STATION 5 WILL PROGRAM
SELECT RECEIVER | OR 2.

Ge ACKNOWLEDNGE

THE ACKNOWLEDGE PUSHBUTTON SWITCH AT STATION S WILL FLASH WHEN THE
OPERATOR'S ATTENTION IS DESIRED RY THE PROGRAM, IF THE OPERATOR RESPONDS
TO THE ACKNOWLEDGE PUSHRBUTTON BY DEPRESSING I1Ts IT WILL STOP FLASHING.

He ENTER PROGRAM NUMBER

UPON ACTUATION OF THE ENTER PROGRAM NUMBFR PUSHBUTTON SWITCH AT
STATION S5» THE PROGRAM NUMBFR SELECTED THROUGH THE PROGRAM THUMBWHEEL
SWITCH AT STATION 5 WILL Bg ENTERFp INTO THE SOFTWARF PROGRAM. THE
PROGRAM NUMBFR WILL APPFAR THROUGH THE MODE IN-LINE DISPLAY AT
STATIONS 3y 4y AND S,

FACH OF THE THREF OCTAL DNIGITS IN THE PROGRAM NUMBER HAS A SPECIAL
INTERPRETATION, FOR THE MOST SIGNIFICANT DIGIT THE INTERPRETATIONS ARE

AUTO-ACQUISITIONs NO PROGRAM RETENTION
AUTO-ACQUISITIONs PROGRAM RETENTION
UNCONDITIONAL ACQUISITIONs NO PROGRAM RETENTION
UNCONOITIONAL ACQUISITIONy PROGRAM RETENTION
PROGRAM CORRECT CONTROL

WIDE LIMITSy DESIGNATE AZ-EL MODE ONLY

HORIZON HOLD

SCAN OFFSET CONTROL

NN E WN -0

FOR THE SECOND OCTAL DIGIT THESE INTERPRETATIONS ARE

DECIMAL ANTENNA A7-EL POSITION

DECIMAL ANTENNA A7Z-EL VFLOCITY

OCTAL ANTENNA AZ-FL POSITION

DECIMAL AZ-ElL ERROR

OCTAL COMMAND AZ-EL POSITION

DECIMAL COMMAND AZ-EL POSITION WITH NO SCANSs NO CORRECTIONS»
AND NO POSITION OR VELOCITY LIMITING

NECIMAL COMMAND AZ-FL VELOCITY

DECIMAL COMMANM AZ-EL POSITION

NegwNn—0o

~
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FOR THE LEAST SIGNIFICANT DIGIT THESE ARE

AZIMUTHs REFRACTIONs AND ELEVATION CAMS
NO CAMS

REFRACTION CAM

AZIMUTH CAM

ELEVATION CAM

AZIMUTH AND REFRACTION CAMS

ELEVATION AND REFRACTION CAMS

AZIMUTH AND ELEVATION CAMS

NN EWN~-O

SHUT-D0OWN PROCEDURES

Ae STOP ANY PROGRAMS WHICH MAY BE IN CURRENT USE BY FIRST DEPRESSING THE
START-STEP LEVER SWITCH ON THE COMPUTFR CONSOLE TO THE STEP POSITION,

Be MASTER CLEAR THE COMPUTER BY PUSHING THE MASTER CLEAR LEVER UP.AND
THEN DOWN, THIS ORDER SHOULND BE MAINTAINED IN ORDER TO AVOID ANY
POSSIBLE DIFFICULTIES,

C. TURN OFF THE MAGNETIC TAPE UNITS AS FOLLOWS:

I') DEPRESS THE CLEAR PUSHBUTTON ON THE TAPE UNIT.
2) PRESS THE UNLOAN PUSHBUTTON ON THE TAPE UNIT. THE TAPE HEAN
WILL RETRACTy AND THE TAPE WILL REWIND ONTO TRE RIGHT HAND REEL.

(3) DEPRESS THE POWER SWITCH ON THE TAPF UNIT. THIS WILL SHUT OFF
THE UNIT.

(4) SLIDE THE GLASS FRONT DOOR DOWN TO ITS LOWEST POSITION,

(5) TURN THE FLUTED PLASTIC KNOB ON THE RIGHT REEL HUR COUNTER-
CLOCKWISE TWO OR THREE TURNS AND REMOVE THEF REEL., FASTEN THE
LOOSE END OF THE TAPE WITH THE SPECYAL PEICE OF BLUE BINDING
FOUNN IN THE TAPE CANISTER.

(6) PLACE THE TAPE IN THE CANISTER AND LOCK [T, BE SURE THAT THE
PROPER CANISTER HAS BEEN USEDs AND THEN PLACE IT IN THE TAPE
STORAGE BINS,

(7) RAISE THE GLASS FRONT DOOR.

(8) REPEAT STEPS (1) THROUGH (7) FOR THF REMAINING TAPE UNITS,

(
(

NDe TURN OFF THE CARD READER WITH THE MOTOR POWER PUSHBUTTON,
Fe TURN OFF THE LINE PRINTER MAINTAINING THE FOLLOWING SEQUENCE:

1) MASTER CLEAR THE PRINTER,

2) TURN OFF THE PRINTER (MOTOR), KEEP THIS PUSHBUTTON DEPRESSFD
FOR SEVFERAL SECONDS TO ALLOW THE PRINTER ODRUM TO SLOW DOWN,

(3) TURN OFF THE PRINTER LOGIC.

(
(

Fe TURN OFF THE INTERFACE EQUIPMENT BY THROWING THE COMPUTER-BYPASS
SWITCH ON THE WALL RESIDE THE LINE PRINTER Tn THE OFF POSITION,.

G. TURN OFF THE COMPUTER POWER WITH THE RED SWITCH LOCATED ON THFE
COMPUTER CONSQOLE,

DIAGNOSTICS AND ERROR CODES
DIAGNOSTICS AND FRROR MFESSAGFS ARE PROVIDED RY NACSYS FOR MOST OPERATOR
OR PFRIPHERAL EQUIPMENT INCONGRUITIES, EXPLANATIONS FOR THE DIAGNOSTICS
ARE AS FOLLNOWS:
(1) ERROR CODE2 XXXX

THE ERROR CNDE MESSAGFE SIGNIFIES AN ERROR IN THF INPUT INFORMATION,

FOLLOWING THE ERROR CONE MESSAGE IS A FOUR DIGIT COOFN NUMBER
CONTAINING INFORMATION ON THF TYPE OF ERROR ANDs IN THE CASE OF
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INPUT CARDS OR CARD IMAGESs ITS LOCATION ON THE CARD.,

THE 1000 SERIES ERROR CODES ARE ASSOC!IATED WITH THE BASIC SYSTEM
LOADER AND INDICATE ERRORS IN BINARY CARDSs RELOCATABLF ROUTINESY
AND OTHER LOADING FRRORS.

THE 2000 SERIES CODES ARE ASSOCIATED WITH NACSYS SYSTEM ERRORS NOT
COVEREN BY THE OTHFR ERROR CODE SERIES.

THE 3000 SERIES CONES ARE ASSOCIATED WITH THE MANAGE PROGRAMy THE
NACSYS SYSTEM RUILDER,

THE 4000 SERIES CONES ARE ASSOCIATED WITH ERRORS IN THE ORBIT CARDS
OR ORBIT CARD IMAGES,

THE 5000 SERIES CODES ARFE ASSOCIATED WITH ERRORS IN THFE PLANET CARDS
OR PLANET CARD IMAGFES (INCLUDING PLANETs SUNs» OR MOON CARDS).

THE 6000 SERIES CONES ARE ASSOCIATED WITH ERRORS IN THE SITE CARDS
OR SITE CARD IMAGES.

THE ERROR CODES ARE AS FOLLOWS:

1000 LOADER ERRORs NOT A CARD IMAGE

INDI  LOADER ERROR+ LOCATIONS 0-158 NOT AVAILABLE FOR INPUT

1002 LOADER ERRORs FIRST CARD OF FILE MUST BE IDENTIFICATION CARD
1003 LOADER ERROR» EXCEEDS AVAILABLE MEMORY BOUNDS

1004 LOADER ERROR» IDENTIFICATION CARD QOUT OF ORDER

1005 LOADER ERRORy EXIT/ENTRY CARD ILLEGAL

2000 NACSYS ERRORs END OF DIRECTORYs NO SUCH NAME
2001 NACSYS ERRORs INCORRECT ADDRESS OR ILLEGAL AREA
2002 NACSYS ERROR»y NO EXECUTION ADDRESS

2003 NACSYS ERRORs COLUMNS 23-24 INCORRECT

2004 NACSYS ERRORs NOT A LINE IMAGE

2005 NACSYS ERRORs NUMBER PREFIX TO NAME INVALID

3000 MANAGE ERROR» INCORRECT NUMBER FIELD

3001 MANAGFE ERROR» INCORRECT ORDER OF PATCH CARDS
3002 MANAGE ERROR»s INCORRECT INPUT SPECIFICATION
3003 MANAGE ERROR» RECORD TOO LONG TO COPY IN FULL

4100 ORBRT CARD 1» ERROR IN CHECK SUM

4200 ORBT CARD 2s FRROR IN CHECK SUM

4201 ORBT CARD 2y ERROR IN EPOCH

4202 ORBY CARD 2» ERROR IN MEAN ANAMOLY

4203 ORBT CARD 2, ERROR IN RIGHT ASCENSION ASCENDING NODE
4204 ORBT CARD 2y EFRROR IN ARGUMENT OF PERIGEE

4205 ORBT CARD 2s FRROR IN ECCENTRICITY

4206 ORBY CARD 2s ERROR IN INCLINATION

4300 OR8T CARD 3» ERROR IN CHECK SUM

4301 ORBT CARD 3y ERROR IN MEAN MOTION

4302 ORBY CARD 3s ERROR IN FIRST TIME NERIV. OF MEAN MOTION

4303 ORBT CARD 3s ERROR IN FIRST TIME DERIV. OF R.A., ASCFNDING NOOE
4304 ORBT CARD 39 ERROR IN FIRST TIME DERIV. OF ARGUMENT OF PERIGEE
4305 ORBT CARD 3y ERROR IN FIRSY TIME NERIV, OF ECCENTRICITY

4306 ORBT CARD 3y ERROR IN FIRST TIME DERIV. OF INCLINATION

4400 ORBT CARD 4 ERROR IN CHECK SUM

4401 ORBT CARD u4» ERROR IN SECOND TIME DERIV. OF MEAN MOTION

4402 ORBT CARD 45y ERROR IN THIRD TIME NERIV. OF MEAN MOTION

4403 ORBT CARD 4, ERROR IN SECOND TIME DERIV. R.A. ASCENDING NODE
4404 ORBT CARD 4, ERROR IN SECOND TIME DERIV. ARGUMENT OF PERIGFE
4u0S ORBT CARD 4y ERROR IN SECOND TIME DERIV, OF ECCENTRICITY

4500 ORBT CARD S» ERROR IN CHECK SUM

4501 ORBT CARD S+ ERROR IN SEMI-MAJOR AXIS

4502 ORBT CARD S5» ERROR IN FIRST TIME DERIV. OF SEMI-MAJOR AXIS
4503 ORBT CARD S» ERROR IN SECOND TIME DERIV. OF SEMI-MAJOR-AXIS
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2)

(3)

4

(5)

(6)

(7)
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S100 MOON CARDs NO CHECK SUM

SInt  MOON CARMDy ERROR IN RIGHT ASCENSION
5102 MOON CARDy ERPROR IN DECLINATION

5103 MOON CARNDs ERROR IN HORIZONTAL PARALLAX

5200 PLNT OR SOLR CARDs NO CHECK SUM

5201 PLNT NR SOLR CARDs ERROR IN RIGHT ASCENSION
5202 PLNT OR SOLR CARDs ERROR IN DECLINATION
5203 PLNT OR SOLR CARD»s ERROR IN TRUE NISTANCE

5300 STAR CARD» NO CHECK SUM

5301 STAR CARD» ERROR IN CATALOG NUMBER

5302 STAR CARDy» ERROR IN YEAR

5303 STAR CARDy» ERROR IN COLUMN 30 (MUST BE AN O OR AN R)

5304 STAR CARDy ERROR IN RIGHT ASCENSION

5305 STAR CARDs ERROR IN DECLINATION

S306 STAR CARDs ERROR IN R, A, COMPONENT OF PROPER MOTION

5307 STAR CARDs ERROR IN DECLINATION COMPONENT OF PROPER MOTION

6N00 SITE CARD» ERROR IN CHECK SUM

6002 SITE CARDs ERROR IN HEIGHT ABOVE MEAN SEA LEVEL
6003 SITE CARDs ERROR IN LATITUDE

6004 SITE CARNs ERROR IN LONGITUDE

ILLEGAL
ILLEGAL IS AN ERROR MESSAGE SIGNIFYING AN INCORRECT RESPONSE ON THE
PART OF THE OPERATOR. [INCORRECT RESPONSES INCLUDE BOTH ITLLEGAL
CHARACTERS AND ILLFGAL WORDS,
UNNDEFINED

AN UNNEFINED NIAGNOSTIC RESULTS WHEN A NATA SOURCE WHICH HAS NOT
BEEN PREVIOUSLY DEFINED 1S CALLED UPON RY THE PROGRAM.

IN AUTO-TRACK MODE

THE DIAGNOSTICs IN AUTO-TRACK MODEs OCCURS WHEN THE PROGRAM IS IN
AUTOMATIC TRACKING MODE AND A REQUEST FOR TRACK IS MADE BEFORE
THE AUTOMATIC TRACKING MODE HAS BEEN REMOVED.,

ORJECT SELECTED BY TRACKs ANOTHER CHOICE?

THIS DIAGNOSTIC OCCURS IF A DATA SOURCE OTHER THAN SITF IS BEING
PROCESSED BY TRACK WHEN IT 1S REQUESTED BY SOME OTHER ROUTINE,
UPON RETURNING THIS MESSAGEs CONTROL WILL AGAIN BE TRANSFERRED TO
THE REQUEST FOR DESTINATION.

A (ALSO B OR C) !S REING PROCESSED» USE ANOTHER LOCATION

THIS DIAGNOSTIC OCCURS IF A SITE 1S BEING PROCESSED BY TRACK WHEN

IT IS REQUESTED BY SOME OTHER ROUTINE. UPON RETURNING THIS MESSAGE»
CONTROL WILL AGAIN BE TRANSFERRED TO THE REQUEST FOR BESTINATION,
IMPRACTICAL DATA

THIS DIAGNOSTIC OCCURS IN THE ROUTINE RFFR» AN IMPRACTICAL DATA

MESSAGE 1S RETURNEN IF THE TEMPERATUREs PRESSURE»s RELATHAVE HUMIDITY)
OR N(S) IS OUTSIDE THE PERMITTED LIMITS, AN IMPRACTICAL
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TEMPERATUREs PRESSUREs OR RELATIVE HUMIDITY WILL RETURN COMMAND TO
THOSE PARAMFTERSs RESPFCTIVELYS BUT AN IMPRACTICAL N(S) WILL RETURN
CONTROL TO METHOD (A» By C).

(8) CARND REANER NIAGNOSTICS

THESE DIAGNOSTICS ARE SFLF EXPLANATORY AND INCLUDE THE FOLLOWING:

HOPPER EMPTYs RELDAN READY? (Y OR EXIT):
FEED FAILURFs RESTACK READY? (Y OR EXIT):
PROGRAM ERRORs RELNAD CARD READY? (Y OR EXIT):
AMP, FAILUREyY RELOAD CARD READY? (Y OR EXIT):
CARD READER OFFs WAITING

STACKER FULLs WAITING

(9) LINE PRINTER DIAGNOSTICS

(10)

i)

c12)

13)

ci4)

(15)

c16)

THESE NIAGNOSTICS ARE SELF EXPLANATORY AND INCLUDE THE FOLLOWING:
PRINTER OFFLINEs READY? (Y OR EXIT)

PRINTER OUT OF PAPFRs RFEADY? (Y QR EXIT)
PRINTER DRUM STATIONARY:s READY? (Y OR EXIT)

soaEND OF FILE®e

THIS NIAGNOSTIC OCCURS WHEN A DATA SOURCE IS REQUESTED WHICH IS NOT
ON TAPE., THE ROUTINE WILL SEARCH THE TAPE UNTIL IT COMES TO THE
DATA SOURCE REGQUESTED. [IF THE DATA SOURCE IS NOT ON TAPEy THE

ROUTINE WILL SEARCH UNTIL IT ENCOUNTERS A DOUBLE END OF FILE MARK
INDICATING THE END THE INFORMATION ON THAT TAPE,

FIELD TOO LARGE
NO NUMBER GREATER THAN TWENTY CHARACTERS ( INCLUDING SIGNS»s DECIMAL

POINTs DIGITSy AND CHARACTER FOR SEPARATING THE E-FIELD) WILL BF
ACCEPTED.

E FIELD TOO0 LARGE

THE E-FIELD CINITJATED BY TYPING E OR EX) CANNOT BE LONGER THAN
THREE DECIMAL DIGITS,

INSUFFICIENT DATA

THIS DIAGNOSTIC OCCURS WHEN INSUFFICIENT DATA 1S AVAILABLE FOR
A DATA SQURCE OVER THE TIME PERIOD REQUESTED BY THE OPERATOR,

a%END OF DAY FILE#s

THIS NDTAGNOSTIC RESULTS WHEN INSUFFICIENT DATA IS AVAILABRLE FOR
A DATA SOURCE OVER THE TIME PERIOD REQUESTED BY THE OPERATOR.

##DATE FILE BAD#e

THIS DIAGNOSTIC INNTICATES A PARITY ERROR OR A RECORD OF ILLEGAL
LENGTH,

ORJECT SELECTED BY TRACKs USE ANOTHER LOCATION

SEE EXPLANATION FOR DIAGNOSTIC (5),
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CONCLUSION

In designing the digital control system for the Waldorf antenna, operator-oriented
software programming was emphasized wherever possible instead of hardware equipment
because of the ready adaptability of the software. The result has been a significant in~
crease in the overall flexibility of the system from the standpoint of available options as
well as the operator's ability to define his requirements.
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Appendix
DATA CARD FORMATS

ALL OF THE FIELD COLUMNS AND THE CHECK SUM COLUMN ARE REQUIPED, THE
NIGIT CHECK SUM IS THE RESULT OF AODING MODULO 10 ALL NUMRERS INCLUDING
PLUS AND MINUS SIGNSy WHERE + = 2 AND - = 1, OTHER CHARACTERS ARE
IGNOREDs BUT ALL COLUMNS PRINR TO THE SUM CHFCK COLUMN MUST RE INCLUNFD,

A. SITE CARDS

THE CARDS CONTAINING DATA FOR THE ROUTINE SITFE ARE FORMATED AS SHOWN
BELOW., THE FIELNS WHICH ARF CHECKED FOR INPUT ERRORS ARE NDEFINFD AS
FOLLOWS?

FIELD 1 CONTAINS COLUMNS 06-08
FIELD 2> CONTAINS COLUMNS 42-46
FIELD 3 CONTAINS COLUMNS 48-S6
FIELD 4 CONTAINS COLUMNS S58~-67
COLUMN 69 CONTAINS THE DIGIT CHECK SuM

CARD COLUMN | TYS oF DATA
COLUMN | CHARACTERS 1 CORTAINFD IN
NUMBER | (X=DIGIT) | THi COLUMN
_______ |___..--_-__..... | - . - - = - —n am ao s v - v - - - = A - - - = e = % = as =
! t MESSAGE PRINTOUT £0 THE HEANING
oI-04 1 S 1 TE !  THESE CHARACTERS 27T REQUIREN SINCE A CHARACTER
{ ! SEARCH IS PERFORMEN .~ THEM,
_______ | ot o e e e | e e e e e e = e =
0s BLANK 1
_______ | e v i | e e e e e =~ - - —
06-08 1 XX X | SITE NUMBERs 001 THROUGH 939
_______ | e e | e e = . —
09 | BLANK \
_______ |_____-____.... | o -t~ ———_ S o A = m s = e e o R = S A SR mm - wm - e - - —— . ——
! ) SITE LOCATION? E. Gov WALDORF: MARYLAND AND
10-39 | ALPHABETIC | OTHER INFORMATION (CLASSIFICATIONY FTC.) IF
! { DESIRFD,.
_______ |-...___..._-_—-_ ' A - - e S8 M = R e S e e e e M e B e R A ST e M A . - e T -
4o BLANK |
_______ |----_.._.._._.... . - " T - . UL S e W W ek W e . S W S W e B SR MR AR N A e S M A SR D e e
41-46 | SXXXXX | HEIGHT ABOVFE MEAN SEA LEVEL IM FFeT
t ! THE SIGN IS FITHER + NR - OR RLANK
_______ '..__----..--_.. ' . v e e - R e W - P W AR wm = e - M e S vm e e = e e e e = e = S e e
47 BLANK 1
....... |_.._.--_--___.. ' - = T e e Y e S S M S 4B M M R S M e M M= e YR S MR e e e
! t LATITUDE» DEGREES-MINUTES-SECONDS
4g SIGN I N OR &+ OR RLANK FOR LATITUQF NORTH
t ! S OR - FOR LATITUDE SOUTY
| I ittt et ittt
49-50 | XX I INTEGER DEGREES
1 | o e o e e e — -
51~-52 ) X X ! INTEGER MINUTES OF ARC(
| | m o m e m o e e e e e
53~54 | XX ) INTEGER SECONDS OF ARC
| |~ e e e m e m -
55~56 | X X | FRACTIONAL SECONDS OF ARC

51
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CARD | COLUMN | TYPE OF DATA
COLUMN | CHARACTERS | CONTAINED 1IN
NUMBER | (X=DIGIT) 1 THE COLUMN
——————— '—-—.-—__.——-——_ ' o > e o - e - — . = " e = o e - - T WP e e WD 4 e M W A e . - - -
S7 | BLANK I
_______ T T s g g
! I LONGITUDE» DEGREES-MINUTES-SECONDS
58 | SIGN I W OR + OR ALANK FOR LONGITUDE WEST
| | FE OR - FOR LONGITUDE EAST
! e o e e e
59-61 | XXX | INTEGER DEGREES
I R e
62-63 | XX I INTEGER MINUTES OF ARC
| e
B4~65 | XX I INTEGER SECONDS OF ARC
! R e i T
66-67 | XX I FRACTIONAL SECONDS OF ARC
_______ o e e m e | e e e - e e o e o e 1 A e = = o
68 |  BLANK !
_______ '..-._..-_____.... ' - - - = S " - = = = e e G o A T = Y = - =R . - -
69 | CHECK SUM |
_______ '-——--—----_— ' -~ - r = - = = . - = R e e A e Ak T A -
70-80 |  SPACES | UNUSEN SPACES

B-1, SATELLITE CARD 1!

THE CARDS CONTAINING DATA FOR THE ORBIT ROUTINE ARE FORMATEND AS SHOWN
RELOW. THE FIELDS WHICH ARE CHECKED FOR INPyT ERRORS ARE DEFINED AS
FOLLOWS:

COLUMN 69 CONTAINS THE MODULN 10 CHECK SUM
NO OTHER FIFELDS ARE CHFCKED FOR INPUT ERRORS ON THE FIRST CARD,

CARD | COLUMN f TYPE OF DATA
COLUMN | CHARACTERS | CONTAINFED IN
NUMBER | (X=DIGIT) | THE COLHUMN
T T | UINE NummeR (1o T
BT S T
T03507 1 xxxxx 4 SATELLITE cATALOB NomReR T
T T 2
TV | CiasstFrcaTion | TTTTTTTTTTITTTTITTTT
T S
TRV | TSOURCE OF FLEMENTS (RLANK 1f SPACETRACK OR 8
1 I IF SPASUR
12508 1 XX o FLEMENT SET Nummee T
BT T
e T T T N TERNATIONAL NaREs LaST T DIGITS OF THE vEsR
19-20 | SPACE 1 mLANK seacEs T
20-23 1 XXX | IDENTIFYING NUMAER 08 GREEK LETTER NAME
20 1 SPACE 1 mLANK seacE T
2527 | XXX | PIFCE NUMAER OR ALPHARETIC PIFCE nESCRIPTION |



CARD
COLUMN
NUMBER

- - —

- ————

COLUMN
CHARACTFRS
(X=0IG1T)

——— e - - — - —

SPACES

NRL REPORT 7110

TYPE OF DATA
CONTAINED IN
THE COLUMN

o i o= - e = v - e e Ty = - e = s e = — = -

ESTIMATED ELEMENT LIFF FROM FEPOCH (UP TO
99,9 DAYS) WITHIN SPECIFIED ACCURACY

e - = = = " - - > - = = = = = ——— - - ———

INTEGRAL REVOLUTIONS FROM LAUNCH AT EPOCH» N(N)
FIRST REVOLUTINN COMMFMCES AT FIRST ASCENDING NODE

- e o - - - - = = e e Yo = e b e v . e . e e

NATE 0OF EPOCHs LAST DIGIT OF CALENDAR YEAR

e e - . e e e . ot e ot - . = o = e . o e A —

BALLISTIC COEFFICIENT, METERS SQUAREN PER KII_OGRAM
DECIMAL FRACTION COEFFICIENT

REFLECTIVITY FACTORy METERS SOQUARED PER KILOGRAM
NDECIMAL FRACTION COEFFICIENT

e e e A = o A = TR - - - = - - - ——

o > " = ——— - —— -\ = - . - > = . - " - - = - - —

UNUSEN SPAGES
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R-2. SATELLITE CARD >

THE CARDS CONTAINING DATA FOR THE ORBIT ROUTINE ARF FORMATFED AS SHOWN
RELOWe THE FIELNS WHICH APF CHECKEDND FOR INPUT ERRORS ARE DFFINEN AS
FOLLOWS?

FIELD | CONTAINS COLUMNS 09-22
FIFLD 2 CONTAINS COLUMNS 24-~31
FIELD 3 CONTAINS COILUMMS 33-~-40
FIFLD 4 CONTAINS COLUMNS 42-49
FIELD S CONTAINS COLI:!S 51=-58
FIELD 6 CONTAINS COf iMS 60-67

COLUMN 59 CONTAINS . _ MODULO 10 CHECK SUM

CARD I COLUMN 1 TYPE OF DATA
COLUMN | CHARACTERS | CONTAINED IN
| |

NUMBER (X=01GIT) THE COLUMN

e T LINE NomRER (20 T
J TS Y
03-07 1 XXxxx 1 SATELLITE caTALOS Nummer
Ton 1 ik T e

09-22 IXXXXXeXXXXXXI FPOCH» T» MODIFIED JULIAN DAYS (JULTAN DAY
| I MINUS 2+400+000.5)

23 1 BL ANK )
T30m31 1 XXXeXXKX 1 MEAN ANOWALYs We DEGREES
TR ek T
TT33TH0 1 XXX.XXXK 1 RIGHT ASCENSION OF TWE ASCENDING NODEs DEGREES
T Tata T
T42-4s 1 XXX.XXXX 1 ARGUMENT OF PERISFEs DEGREES
T R
TE15m 1 XX 1 ECCENTRICITYs £r CDImeNsIONLESS)
T T
Te0sB7 1 XXX 1 INCLINATIONs 1» DEGREFs T
E S T
TTes Wemeok sum T

70-80 | SPACES | UNUSED SPACES
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AR~3. SATELLITE CARD 3

THE CARDS CONTAINIMG DATA FOR THE ORBIT ROUTINE ARFE FORMATED AS SHOWN
RELOW. THE FIELDS WHICH ARFE CHECKED FOR INPUT FRRORS ARE NFEFINED AS
FOLLOWS?

FIELD | CONTAINS COLUMNS p9-iQ
FIELD 2 CONTAINS COLUMNS 2)1-3}§
FIELD 3 CONTAINS COLUMNS 33~40
FIFLD 4 CONTAINS COLUMNS 42-u9
FIELD S CONTAINS COLUMNS S5}1-58
FIFLD 6 CONTAINS COLUMNS 60-67

COLUMN 69 CONTAINS THE MODULO 10 CHECK SUM

CARD 1 COLUMN | TYPE OF DATA

COLUMN 1 CHARACTERS | CONTAINFD IN
NUMBER | (X=DIGIT) { THE COLYMN
T T \LINE NomeER (30T
B S T T
T03m07 1 xxxxX 1 SATELLITE caTALos Numagw T
JE TS O
709519 IXXAXXXXKXXX | MEAN MOTION» N» REVOLUTIONS/DAY
T T Taiank T

t I C1/72)»FIRST TIME DERIVATIVE OF MEAN MQOTION?»
21=31 1SeXXXXYXXXXX t REVOLUTIONS/DAY#2D
| I THE SIGN IS EITHER + OR - OR BLANK

! | FIRST TIME DERIVATIVE OF RIGHT ASCENSION
33-40 1 SX.XXXXX f ASCENDING NODEs» DEGREES/DAY
t I THE SIGN IS EITHER + NR - OR RLANK

| | FIRST TIME DERIVATIVE OF ARGUMENT OF PERIGEE!»
42-49 | SX.XXXXX t+ DEGREES/DAY
| I  THE SIGN IS EITHKER + 0OR - OR BLANK

S0 1| BLANK I

T T T en T T IRST TInE DERIVATIVE OF ECCENTRICITYS 1/DAY
' I SIGN OF THE COEFFICIENTs EITHER + OR - OR BLANK

52-56 | XXXXX | DECIWAL FRAGTION GngFrictent

s | sion | eien or The xsoniaTy Erven s o s en miam T

e
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CARND | COLUMN | TYPE OF DATA
COLUMN | CHARACTERS 1 CONTAINED 1IN
NUMBER | (X=DIGIT) THE COLUMN
------- '—--—---—-—-- ' - - — " e = > - A - " = = = e P . e T = AL . - —
60 I SIGN i FIRST TIME DERIVATIVE OF INCLINATIONs DEGREES/DAY
I I SIGN OF THE COEFFICIFNTs EITHFR + OR - OR BLANK
] R et e L L
B1-65 | XXXXX I DECIMAL FRACTION COEFFICIENT
! R e e e T P
66 | SIGN i SIGN OF THE EXPONENTy EITHER + OR - OR BLANK
| R e e L T
67 1 X I EXPONENT OF TEN
_______ '-__..-_.._.--_.._ ' - - = = . . —— - ——— - — - - - A = - e W e . R s - . - .t - —
68 1 BLANK i
....... Sy gV g g gy g
69 | CHECK SUM |
_______ '-_--_-_-_—__ | - — o — o = . e = e WS e A = - - . - -
70-80 | SPACES | UNUSED SPACES

B-4, SATELLITE CARD 4

THE CARDS CONTAINING DATA FOR THE ORBIT ROUTINE ARE FORMATFD AS SHOWN
RELOW. THE FIELDNS WHICH ARF CHECKED FOR INPUT ERRORS ARFE DEFINEN AS
FOLLOWS:

FIELD | CONTAINS COLUMNS 09-19
FIELN 2 CONTAINS COLUMNS 20-32
FIELD 3 CONTAINS COLUMNS 33-40
FIELD 4 CONTAINS COLUMNS 42-49
FIELD S CONTAINS COLUMNS G5{-58

COLUMN £9 CONTAINS THE MOOULO 10 CHECK SUM

CARD | COLUMN | TYPE OF DATA
COLUMN | CHARACTERS 1 CONTAINED IM
NUMBER 1 (X=DIGIT) | THE COLUMN
_______ '_______-....__ ' - - - - - — e = = B e M G e e R R S e e W T e e e e e
o1 i X I LINE NUMBER (4)
——————— '———_-.——_——-_ | - o o - = Y. R - = — o o = = - - G e S A e e e e e e e
02 1 BLANK !
_______ e e = I R R e ke R
03-07 1 XXXXX I SATELLITE CATALOG NUMRER
_______ '—__...__-..——..- | o —n o - - = - o = n - . - o A e e - . G s
08 | BLANK I
_______ '.——..._-...-_--—_ ' - e e . = e = - = R S = e e M e TR e e = T S b = -
! I (1/6)sSECOND TIME NERIVATIVE OF MEAN MOTION»
09 | SIGN I REVOLUTIONS PER DAY CURED
! I SIGN NF THE COEFFICIENTs EITHER + OR = OR BLANK
| I e T e L E L L P p
1017 1 XXXXXXXX | PECIMAL FRACTION COEFFICIENT
I I et e e LT
18 1 SIGN I SIGN OF THE EXPONENT» FITHER + OR - OR BLANK
I et e L LT PP
19 1 X I EXPONENT OF TEN
_______ |m—mwemmr v m e me ' - - B . e = = e T - = = = e b A e
20 1 BLANK I
_______ [P g g S
I I (1/26)sTHIRD TIME DERIVATIVE OF MEAM MOTION»
21 1 SIGN I REVOLUTIONS/DAYaey
| I SIGN OF THF COEFFICIFENT» FITHER + OR - OR RLANK
i R et e L L PP LR
22-29 | XXXXXXXX 1 DECIMAL FRACTION COEFFICIENT
! R T e L L e
30 SIGN I SIGN OF THE EXPONENTs; EITHER + OR - OR RLANK
! et e e LR e
3t X I EXPONENT OF TEN
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CARD | COLUMN | TYPE OF DATA
COLUMN | CHARACTERS 1 CONTAINED IN
NUMBER 1 (X=NIGIT) | THE COLIIMN
——————— [ i ' - "  — o e o e = e e - W EE AR e w P N W W e e . G e e
32 1 BLANK '
....... e
I I (1/2)9SECOND TIME DERIVATIVF OF RIGHT ASCENSION
33 SIGN | ASCENDING NODE, DEGREES/DAYus2
' | SIGN OF THF COEFFICIENTy EITHER + OR - OR BLANK
| R e T L e R
34-38 | XX XX | DNECIMAL FRACTION COEFFICIENT
' e
39 SIGN I SIGN OF THE EXPONENT» EITHER P OR - OR BLANK
! R e ittt e e P
4o X I EXPONENT OF TEN
_______ '-.__-.....—__—_- | - e - - = A . - - N Sm o . " A e = e A Y o — W . - - - = —
41 1 BLANK '
....... [ U gV [y ey g g A g g 1)U S g g
| b (1/2)sSECOND TIME DERIVATIVE OF ARGUMENT OF
42 | SIGN | PERIGEE» DEGREFS/DAYsu2
| | SIGN OF THE COEFFICIENTy EITHER + OR = OR BLANK
| b= e e
43-47 | XXX X I DECIMAL FRACTION COEFFICIENT
| R et L L L PP P
48 | S1GN I SIGN OF THE EXPONENT» EITHER + OR - OR BLANK
t = e
ua X I EXPONENT OF TEN
——————— | r e et e e e e e e e e - e - - ——— - —
50-59 |  BLANK |
------- '—-—..-..-.-—-_— ' -~ —— - - - " - - A = s o = n e M e v W R e S b e T . e - -
60-67 |  SPACES | UNUSED SPACES
——————— |———-——-~-———— ' . e e~ - s - - . e = o — e = - —
68 1  BLANK |
....... | e e e | m e m e m e m e ——————— - ———
69 | CHECK SUM |
_______ g g g
70-80 | SPACES | UNUSED SPACES

R-S5e SATELLITE CARD S

THE CARDS CONTAINING DATA FOR THE ORRBIT ROUTINE ARF FORMATED AS SHOWN
BELOW, THE FIELDS WHICH ARE CHECKED FOR INPUT ERRORS ARE DFFINED AS
FOLLOWS?

FIELD | CONTAINS COLUMNS 09-19
FIELD 2 CONTAINS COLUMNS 21-30
FIELD 3 CONTAINS COLUMNS 32-40
COLUMN 69 CONTAINS THE MODULO 10 CHECK SUM

CARD 1 COLUMN | TYPE OF DATA

COLUMN | CHARACTERS 1 CONTAINFD 1IN

NUMBER | (X=DIGIT)Y THE COLYUMN

_______ fomm m | e e
o1 | X I LINE NUMBER (5)

_______ | o o | e ot e o et e e e e e e e e
02 | BLANK i

_______ I el B R e i

03-07 | XXXXX i SATELLITE CATALOG NUMRER

_______ |t e e | r e e e e e e r — - - - — e, —-———————
o8 | BLANK !

09-19 I XXaXXXXXXXX } SEMI-MAJOR AXISer As MFEAN EQUATORIAL FARTH RANDTI
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CARD 1 COLUMN TYPE OF DATA
COLUMN | CHARACTERS | CONTAINED IN
NUMBER | (X=DIGIT) | THE COLUMN
....... [ om o e e | m e m r m  m t n m m  m  m n
20 1 BLANK '
_______ '._—.._.._-_—-_— ' — . . - = - G == . . — G e T e e T T A = W e e M = e R e e A e
| I FIRST TIME DERIVATIVE OF SEMI-MAJOR AXIS»
21 1 SIGN i EARTH RADII/DAY
] I SIGN OF THE COEFFICIENTs EITHFR + OR - OR BLANK
] R et ettt e L T
22-28 | XXXXXXX | DECIMAL FRACTION COEFFICIENT
] R e ettt
29 SIGN I SIGN OF THE EXPONENTs FITHER + OR - OR BLANK
I R et T e e T e
30 X | FEXPONENT OF TEN
_______ gy gy g g Y
31 1 BLANK I
_______ e Uiy gy g g g g g g g g g
] ! (1/2)8SECOND TIME DERTVATIVF OF SFEMI-MAJOR AXIS)
32 1 SIGN ! FARTH RADII/DAY®&2
i I SIGN OF THE COEFFICIENTy EITHFR + Op - OR ROTH
I R e e R
33-39 | XXXXXX | DECIMAL FRACTION COEFFICIENT
' ' __________________________________________ - -
40 1 SIGN ! SIGN OF THE EXPONENTs ETITHER + OR - OR ROTH
| R et
41 X | EXPONFNT OF TEN
——————— '—_—..--__——_.. | - > . - . L A " = am = W S e = e T e - v e W= e e e = W -
42 1 BLANK 1
_______ '—.—_—-—_-—_--'..-__-__-.._.._____——.-——-——-————-—-———-——_—--.——_——_.———_—
43 | CHECK SUM |
_______ '..-...____-.._-... [ r e e e e e e - —————— - - -
44-80 | SPACES | UNUSEDN SPACES

C. MDON CARDS

THE CARDS CONTAINING NDATA FOR THE ROUTINE MONN ARE FCRMATEDN AS SHOWN
RELOW. THE FIELDS WHICH ARE CHFCKED FOR INPUT ERRORS ARE NFFINMED AS
FOLLOWS:

FIELD § CONTAINS COLUMNS 3-22
FIELN 2 CONTAINS COLUMNS 28-36%
FIELD 3 CONTAINS COLUMNS 44-50
THFRE 1S NO CHECK SUM FOR THIS CARDe.

CARD I COLUMN 1| TYPE OF DATA
COLUMN | CHARACTERS | CONTAINFD IN
NUMBER | (X=DIGIT) | THE COLIIMN
——————— l.__.-—....-——_——.. ' = = > - — ——— = = n = e e e am M - e e e e -
01-04 | BLANK i
_______ '—-——....—__——_ ' - - . - = - - - = - = = - v s VR = em A E e e T v 96 e = -
05-06 | X X | NATEs YEAR-MONTH-DAY-HOUR
1 I YEAR
[ f mm e e
07-08 | X X I MONTH
! TR e e
09-10 | XX I NAY
! | o e
=121 X X I HOUR



CARD
COLUMN
NUMBER

CCLUMN
CHARACTFRS
(X=DIGIT)

NRL REPORT 7110

TYPE OF DATA
CONTAINFD 1IN
THE COLUMN

RIGHT ASCENSION» HOURS-MINUTFS-SFCONNS
HOURS

FIRST DIFFERENCE OF RIGHT ASCENSIONy SECONDS/HOUR
INTEGER SECONNS/HOUR

NECLINATIONY DEGREES-MINUTES~SECONNS
THE SIGN IS AN 8 FOR A PLUS AND AN X FOR A MINUS,

e o - - - e = = - - . —— = = - . - ——

FIRST OIFFERENCE OF DFCLINATION, SFEFCONNS/HOUR
THE SIGN IS AN 8 FOR A PLUS AND AN X FOR A MINUS,

HORIZONTAL PARALLAXs MINUTES-SECONDS
INTEGER MINUTES OF ARe

e e e e T e o A - e = e = e = . - -~ s 4> = . - - - -~ —

FIRST DIFF, OF HORIZONTAL PARALLAXy» SECONNS/HOUR
THE SIGN IS AN 8 FOR A PLUS AND AN X FOR A MINUS,

DECLINATION FOR 1960 ONLY

UNUSENR SPACES

59



60

Ne PLANET CARDS

BASS AND TOWNSEND

THF CARDS CONTAINING NATA FOR THE ROUTINE PLANET ARE FORMATFN AS SHOWN
THE FIELNS WHICH ARE CHECKFEQO FQOR INPUIT ERRORS ARF NEFINEND AS

RELOW,

FOLLOWS?

FIELD |

CARD
COLUMN
NUMBER

28-29
30-31
32-33

34-35

CONTAINS COLUMNS 1-19
FIELD 2 CONTAINS COLUMNS 27-35
FIELD 3 CONTAINS COLUMNS S1-58

COLUMN
CHARACTERS
(X=DIGIT)

XX

XX

XX

TYPE OF DATA
CONTAINFD IN
THE COLUMN

MONTH
JAN.~NDECey OI-12

PLANET NUMBER
| THRQUGH 9

DATEs YEAR-MONTH-DAY
YEAR

MONTH
JAN~SEPT.y 1-93 OCTes 03 NOVes X3 NECas Y

RIGHT ASCENSIONs HOURS-MINUTES-SECONNS
HOURS

FRACTIONAL SECONDS
COLUMN 19 IS BLANK FOR MERCURY» VENUS» AN]) MARS,

FIRST DIFFERENCE RIGHT ASCENSIONy SECONDS/DAY
THE SIGN IS AN 8 FOR A PLUS ANND AN X FORP A MINUS.

FRACTIONAL SECONNDS/DAY
COLUMN 26 IS ZFERO FOR MERCURYs VENUSy AND MARS,

NECLINATIONs NEGREES-MINUTFS~-SECONDS
THE SIGN IS AN 8 FOR A PLUS AND AN X FORP A MINUS,

FRACTIONAL SECONDS OF ARC
COLUMN 35 IS BLANK FOR MERCURY)» VENUSs AND MARS,



CARD
COLUMN
NUMRFR

COLUMN
CHARACTERS
(x=DIGIT)

E« STAR CARDS

NRL REPORT 7110

TYPE OF DATA
CONTAINFD IN
THE COLUMN

FIRST DIFFERENCE OF DFCLINATIONs SECONNS/DAY
THE SIGN IS AN 8 FOR A PLUS ANND AN X FOR A MINUS,

FRACTIONAL SECONDS/DAY
COLUMN 42 1S ZERO FOR MERCURYs VENUSs AND MARS.

SEMI-DIAMETER
INTEGER SECONDS 0OF ARC

HORIZONTAL PARALLAXs SECONDS OF ARC
INTEGER SECONDS OF ARC

TRUE DISTANCE FROM FAPTH» ASTRONOMICAL UNITS

FRACTION OF AN ASTRONOMICAL UNIT
COLUMN 58 1S BLANK FOR URANUS AND NEPTUME.

FIRST DIFFERFENCE OF TRUE NDISTANCE s
ASTRONOMICAL UNITS/DAY
THE SIGN IS AN 8 FOR A PLUS AND AN X FOR A MINUS,

FRACTION OF AN ASTRONNMICAL UNIT/DAY
COLUMN 64 1S ZERO FOR URANUS AND NEPTUNE.

EPHEMERIS TRANSITs HOURS-MINUTES-SECONDS
HOURS

THESFE COLUMNS ARE USEN FOR ORSERVATORY PURPODSFS,.

THERE IS NO CHECK SUM FOR THIS CARD,

THE CARDS CONTAINING DATA FOR THE ROUTINE STAR ARE FORMATED AS SHOWN
THE FIELDS WHICH ARF CHECKED FOR INPUY ERRORS ARE NEFINED AS

RELOW.
FOLLOWS

CARD
COLUMN
NUMBER

COLUMN
CHARACTERS
(X=DIGIT)

TYPE OF DATA
CONTAINFD IN
THE COLUMN

NUMBER
BLANKs NUMERICs OR ALPHABETIC CHARACTERS
THE SIGN IS A Y FOR A PLUS OR AN X FOR A MINUS,

61



62

CARRN
COLUMN
NUMBER

i

COLUMN
CHARACTERS
(X=DIGIT)

BASS AND TOWNSEND

TYPE OF DATA
CONTAINED IN
THE COLIIMN

NAME
NUMERIC OR ALPHARETIC CHARACTERS

MAGNITUDE
RLANK» NUMERICs OR ALPHABFTIC CHARACTFRS ONLY

SPECTRAL TYPE
ALPHABRETIC CHARACTERS ONLY
BLANK OR NUMERIC ONLY

HOUKS

NECLINATION
THE SIGN Is A 0 (ZERO) FOR A PLUS
AND AN X FOR A MINUS,

UNUSEN SPACES



F. SUN CARDS

NRL REPORT 7110

THE CARDS CONTAINING DATA FOR THE ROUTINE SUN ARE FORMATED AS SHOWN
THE FIELDS WHICH ARE CHECKED FOR INPHT ERRORS ARE NEFINED AS

RELOW,
FOLLOWS

FIELN |

CARD
COLUMN
NUMRER

26-27
2R-29
30-31

32-33

35-38

39

CONTAINS COLUMNS {1i~-19
FIELD 2 CONTAINS COLUMNS 25-33
FIELND 3 CONTAINS COLUMNS 40-48
THERE IS NO CHECK SUM FOR THIS CAROD.

COLUMN
CHARACTERS
(X=D1GIT)

TYPE OF DATA
CONTAINFD IN
THE COLUMN
MONTH
JAN~DECes O1=12

SUN CODEs 0 (ZERO)

DATEs YEAR-MONTH-0DAY
YEAR

MONTH
JANC=SEPTes 1-95 OCTesr O3 NOVer Xi DECes Y

e - e = . o i = A . = - A = = ———

RIGHT ASCENSIONs HOURS-MINUTES-SECONDS
HOURS

FRACTIONAL SECONDS
COLUMN 19 INCLUDES A ROUNDING S.

FIRST DIFFERENCE OF RIGHT ASCENSIONs SECONDS/NAY
INTEGER SECONDS/DAY

NECLINATIONs DEGREES-MINUTFS-SECONDS
THE SIGN IS AN 8 FOR A PLUS AND AN X FOR A MINUS,.

- e = s o = . A = = = = o . = = e o = - T = = - = R = > = =

FRACTIONAL SECONNS OF ARC
COLUMN 33 INCLUDES A ROUNDING S.

FIRST DIFFERENCE OF DFCLINATIQNy SECONDS/DAY
THE SIGN IS AN 8 FOR A& PLUS AND AN X FOR A MIMNUS,

FRACTIONAL SECONNDS/DAY



64 BASS AND TOWNSEND

CARD | COLUMN | TYPE OF DATA
COLUMN | CHARACTERS | CONTAINFD IN
NUMBER | (X=DIGIT) i THE COLUMN
——————— '—-—_——————-— ' - - 8 = = T = e e Y . A - A - — - ——— -
40 | X I RADIUS VECTOR» ASTRONOMICAL UNITS
' I INTEGER ASTRONOMICAL UNITS
! = e e e
4i-48 | XXXXXXXX | FRACTION OF AN ASTRONAMICAL UNIT
i I COLUMN 48 INCLUDES A ROUNDING S,
....... | mmcmrccccmee | ec et mm A mm e e mm e e ——mm - ——————
49 SIGN ! FIRST DIFFERENCE OF RADIUS VECTORs ASTR. UNITS/DAY
I I THE SIGN IS AN 8 FOR A PLUS AND AN X FOR A MINUS.
! fm e o e e e e
50-53 | XX XX I INTEGER ASTRONOMICAL UNITS/DAY # (108%=7)
------- '__.._-__..--.... ‘ - - - - R = = - At = = e v Tt - = M e = e Mo - A A e e e e - = wm
54-55 | XX I SEMI-DIAMETERs MINUTES-SECONDS
' I INTEGER MINUTES OF ARC
I et e L B
56-57 | XX I INTEGER SECONDS OF ARC
] IR R el etk o - —— -
58-59 | XX I FRACTIONAL SECONDS OF ARC
——————— '..—_-____-_-.. | m e e e, e e et et ——m e~ — - ——
60 | SIGN I FEQUATION OF TIMEs MINHTES=-SFCONDS
! I THE SIGN IS AN 8 FOR A PLUS AND AN X FOR A MINUS,
I et e T TR
61-62 1 X X I INTEGER MINUTES
! T e PP R
63-64 | XX I INTEGER SECONDS
! et e E e L e
65-67 | XXX | FRACTIONAL SECONDS
I I COLUMN 67 INCLUDES A ROUNDING S.
....... e g g M
68 | SIGN I FIRST DIFFERENCE OF FNUATION OF TIMF» SECONNS/DAY
' I THE SIGN 1S AN 8 FOR A PLUS AND AN X FOR A MINUS,
] R e et e L TP T
69-70 | X X I INTEGER SECONDS/DAY
I R et
T1-72 4 XX I FRACTIONAL SECONDS/DNAY
....... e e g gy gy g g g g
! I JULIAN DATE» DAYS
73-79 & XXXXXXX | INTFGRAL DAYS
! I COLUMN 79 HAS AN OCCASIONAL X OR Y PUNCH.
I R e D T
CY X ! FRACTIONAL DAYS
I

[ COLUMN B0 HAS AN OCCASIONAL X OR Y PUNCH,



